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IEA SIX-SUBJECT SURVEY INSTRUMENTS

The basic procedures to be rollowed in the main testing of the IEA Six-Subject
Survey were set out in a series of manuals:

Stage 2 IFA/M1 Manual for Nationul Centers

IEA/M2 Manual for School Coordinators ‘“fQﬁﬁfﬁtﬁfﬂff“

IEA/N3 Manual for Test Administrators | o
Stage 3 IEA/M1/Stage 3 Manual for National Centers S Ry

IEA/M2/Stage 3 Manual for School Coordinators LN

IEA/M3/Stage 3 Manual for Test Adninistrators ST
These maruals are available from ERI” Clearinghouse.

The following extracts from these manuals have been appended to this particular
IEA instrument to provide researchers with the minimun necessary test instruction
information (e.g., such things as the instructions on the practice items and the
warnings concerning the amount of time left for the test have beep omitted here).
For full details, pleesse consult the appropriate manuals.

The Data Bank Instrument Number which appears below is & new number, assigned

.since the instruments were administered for the purpose of easily linking items

in the instruments with the resultant variables in the Data Bank holdings. Each
such variable is named in the codebook using the new instrument number and
{usually) the number of the item within the instrument from which the variable is
derived. The key to the new instrument numbers is as follows:

1: Type of Instrument

E = Examination (student)
Q = Questionnaire (student)
T = Teacher questionnaire
S = School questionnaire
€: Student Poruletion
l1=1 6 = ITI and IV
2= I T= I, 11 and IV
3= II1 & =1 ard 1V
L= 1V S = IV Specialist
5=1 and 1I { = HA: Teacher or School questionnaire
3: Subject
S = Science
R = Reading Comprehensiocn
L = Literature
M = Mother Tongue (Keading Comprehension and Literature)
E = English as a Foreign Language
F = French as a Foreign Language
C = Civic Eduecation
2 = All Stage 2 Subjects
3 = All Stage 3 Subjects
5 = All Stage 2 and Stege 3 Subjecte

4-5: Ingtfument Within Type

One or two characters used when necessary Lo uniquely identify eacnh
instrument when there is more than one instrument of the same type.

Instrument Name celones Tost = Section A

Data Bank Instrument Number J15A

A
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IEA/M3 BUST COry AVAiLABLE
Pop 1, p. k=5

"Now look at the fronl couver of Booklet 1. Follow carefully while 1
read the directions to you."

Read the directions to the group, giving them time to mark the answercs
to the practice quections when these are reached.

Dircetions:-

"This test contzins questions dealing with @ifferent branches of Seience.

Now t:y these three questions for practice. Fill in the space of your
chosen annwer on the answer card in section L."

Then sy -

" " o . . o .o - .

Are there any questions?  You will have 30 minutes for the test.  Vork
as quickly &s you can. Do not waste time if you cannol answer a gucsticn,

but leave 3L wnl go on to the next. Open your test bocklet and tegin.”




BOOKLET 1 IEA/IAE]'SA
SCIENCE  BEST COIY AVAIABLE IEA/1B

This tont contains questions dealing with different brunches of
Science. Sowmv you will know about firom your school work, some from
your general knowledge and others you will be able to answer by using
comaonsense, C(thers you may not he able to do. Do not waste time over
questions you cannot do; leave then and go on to the next question. Tou
can come biuck to questions you have missed later, if you huve time. You
mi1y answer even if you are not quite sure, but do not guess blindly.

Each of the gquestions or unfinished statements in this test is
followen by five suggested answers, lettered A,B,C,D, or E. You have
to dec.de which one answer you think best and then on your anewer card
make 4 solid pencil mark in the oval contasining the correct snswer letter.

" Here is an example of how to fill in the answer on your answar card.
Remember that the examples given on this page are to be answered in the
gsection marked L on your answer card.

1, How long does the earth take to travel once around the sun?

A. A day.

B. A week.
C. A wmonth.
D. A year.

E. None of the abhove.

Since the earth travels round the sun in a year, the answer space D
should be marked. This nhas been done on the answer card for question 1
in the exawple section L.

Now try these three gquestions for practice. Fill in the space of your
chosen answer on the answer card in section L.

2. Water would be turned into ice by

A. heating it.

B, gtirring it quickly.

C. putting salt in it.

D. pouring it into a2 shallow dish.
E. cooling it.

3. Which day of the year in the southern hemisphere has the longest
period of dnylight”?

A. 21lst January,.

B 213t March. >
C. <.nd December.

D. .3rd September.

E. .. nd June.

Jometimes you may be asked to pick out the one wrong answer or the
one that doe.: not fit in with the others.

‘. Jhich »f th [2llowing does NOT belong to the same group as the otlers?

A. Eagle.

B. Lion.

C. Mouse.

D. Ekle=phant.
E. Deer.

DO NOT TURN OVEK UNTIL YOU ARE TOLD TO DO SO.



E1SHh IEA/1 A
BIST COFY AVMILARIF
SECTION A

1. The sun is the only body 1in our solar system that gives off
large amounts of light and heat. We see the moon because it is

A, reflecting light from the sun.

B. without en stmosphere.

C. a star.

D. the biggest object in the solar system.
E. nearer the earth than the s"n.

2. Imagine yourself leaving a rocket ship on the surface of the mooﬁ:
You would

A. be overcome with molten lava.

B. weigh less.

C. be poisoned by the atmosphere.

D. shoot off into space.

E. burn to dea:h with the heat of the sun.

Questions 3 - 6 refer to the following chart which shows sowe resdings msde
"at different times on three days.

6.0 a.m. 9.0 a.me | 12.0 Noon | 3.0 p.m.| 6.0 :.m.
Monday 15° ¢ 17° ¢ 20° ¢ 21° ¢ 19°_c
Tuesday 15° ¢ 15° ¢ 15° ¢ 10° ¢ 9° ¢
Wednesday 8° ¢ 10° ¢ 14° ¢ 14° ¢ 1 3°?

3. To obtain these readings it was necessary to have a

A. ruler and a thermometer,

B. barometer and a olook.

C. ruler and @ cloock.

D, thermometer and a barometer.
E. thermometer and a clock.

4. When was the highest temperature recorded?

A. Noon on Monday.

B. 300 p.m. ON Mondayo
C. Noon on Tuesday.

D. Noon on Wednesday.

E. 6.0 p.m. on Wednesday.

4
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5. Which of the following imstruments gives the temperature at
6.0 a.m. on Wednesday?

O

6. On one day & cool wind began to blow. When do you think this
happened?

A. Monday morning.

B. Monday afternoon.

C. Tuesday morning.

D. Tuesday afternoon.
E. Wednesday afternoon.




EJ\S A 15
BEST COry AVAILABLE

7. Which of the following statements is true about seeds?

A. All plants produce aeeds.

B. All fruits contain a large number of seeds.

C. All seeds are good to eat.

D. Every seed oontains s young plant, stored food and
a seed coat.

E. The food stored in seeds is always in the ootyledon.

8. Tom wanted to learn whioh of three types of soil = olay, send
or loam - would be best for growing beans. He found thuee flewer=-
pets, put a different type of s0il in each pot, and planted
the seme number of besns 'in esch, as shown in the Adrswiag.
He placed them uide by side on the window sill and gave each
pot the same amount of water.

LoAM

Why vas Ton's experiment KROT a good one for his purpese?

A. The plants in one pot got more sunlight than the plants
ir the other pots.

B. The amount of soil in eaoch pot was not the same.

C. One pot should have been placed in the dark.

D. Tom should have used different smounts of water.

E. It would get too hot on the window sill.

"/
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A BEST LUty AVAILADLE L

9. John put scme seeds on moist cotton wool in a dish. Jane put some
seeds of the ssme kind gnse & glass full of water by the side of his.
After two deys John's seeds sprouted but nothing aeemed $¢ happen
to Jane's. Which of the following is the moat prodedle explenstion?

A, Jane' s seeds had deen kept dry for too long.

B. Jane did not allow her seeds enough air.

C. Jano did not put the glass in a warm enough place.
D. Jane should have used a different kind of seed.

E. Jane did not use any cotton wool.

10. John's pet radbit was injured by a car and taosme lame. Some months
after the accident she produced a litter. Which of the following
describes what the babies would prodbadbly ie like?

A. All of them would be lame because the mother was.

B. Most of them would be lame but not all of them because the
father was not lame.

C. Most of them would not bde lame because the father was not lame.

D. None of them would be lame because the mother's lameness vas
due to an accident.

E. Only one of them would be lame because the mother was lame.

11« 4 ocertain wild bird has webbed feet. In w .oh of the following
places would you dbe most likely to find it?

A. A forest.

B. A peadow.

C. A cornfield.
D. A desert.

E. A lake.

12.  Paint applied to sn iron surfaos prevents the iron from rusting by

A. preventing niirogen from coming in contact with the iren.

B. reacting chemically with the iror.

C. preventing oxyzen and moisture from coming in contact
with the iren.

D. preventing carbon dioxide from coming in c¢ontact with the
iron.

E. making the surface of the iron smoother.

13, Which one of the following is often used for making the metal
containers in which food is preserved and sold?

A, Tin with a thin coating of cteel.
B. Steel.

C. Nickel.

D. Cupper.

E. Steel with & thin coating on it.
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14. Mary ana Jane each bought the same kind of rubber dall. Mary
said, "My ball bounces better than yours." Jane replied, "I'd

like to
A.
B.
C.
D.
B.

see you prove that." What should Mary do?

Drop both dalls from the same height and notice which
bounces higher.

Throw both dalls against a wall and see how far each

ball bounces off the wall.

Drop the two balls froa different heights and netice whioch
bounces higher.

Throw the balls down against the floor and see how

high they bdbounce.

Feel the balls by hand to find which is the harder.

15. In order to open a can of tomato julce Betty punoched two holes.
Why do you think she did this? To

A.
B.

c.
D.
E.

let the Juice pour out of the ocan more slowly.

let the air go into one hole while the juioe poured

out of the other.

let the air get into the can before the juice was poured.
let the Juice pour out of the can more quietly.

vatoch how the Juice was pouring out.

16. Betty wvanted to seesaw with her 1ittle drother, George. Which
ploture shows the best way for Betty, who weighed 100 pounds, to
balance Ceorge, who weighed 50 pounds?

A. Pic-ure K
B. Pirture L
C. Picture M
D. Pictu-e N
E. None of th

fge

“
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17« Tony was using his hand pump to put more air in the tyve. After
 while he found that it decame harder to use the punp. This wae
because the

A. air in the tyre pushed against the pump.
B. air atarted to leak out of the pump.

C. vuap got tov hot to hold.

D. pamp got too sticky to push.

E. {yre is bigger than the pump.

18. Wien water is boiling it

A. changes colour.
B. becomea hesvier.
C. changes to steam.
D. gets hotter.

E. stops budbling.

19. The picture shows Masao and his friends rlaying with a thread-
telephone. Eanako is speaking. Masao and Akira are trying to
listen. Wnich of them can hear her speak?

Maseo Henako

. - the thresd s Light

the thread 19 toose

A. Both of them can hear equally clearly.
B. Neither of them can hear.

C. Akira alone can hear clearly.

D. Masac alone can hear clearly.

E. Beth of them hear equally faintly.

20, BHarry wondered if sound is ahle to travel through water. To
find out by an experiment which of the following should
he do?

A. Hit tws stones together in an Jjet gf water.

B, Hit two etones together ahove the water of ® lake or swimming
pool and listen to the sound.

C. Put his ear next to the water of a leke or swioming pool
end hit two stones togethe» sabove the water.

e ut nis heald under the water ol 8 leke or swimming pool and
hit two stones together in the water.

E. Drop a stone into the water ana listen for the splash.

ENNDOOF SECTION A

DO NOT Tuiry o DVER UNTIL YQU.’ARE TOLD TO DO SO



BEST CUI v AVAILABLE
IEA SIX-SUBJECT SURVEY INSTRUMENTS
The bagic procedures to be tollowed in the main tesiing of the IEA 8ix-Subject
Survey were get out in a gseries of manuals:

Stage 2 IEA/M1 Manual for National Centers

IEA/M2 Manual for School Coordirators Yo
IEA/M3 Manual for Test Administrators _ _roucanon
Stage 3 IEA/M1/Stage 3 Manual for National Centers WY
IEA/N2/Stage 3 Mmnual for School Coordinators A A A
IEA/M3/Stage 3 Manual for Teat Administrators P T

These manuals are available from ERIC Clearinghouse.

The following eatracts from these manuuls have been appended to this particular
IEA instrument to provide researchers with the minimum necessary test instruction
information (e.g., such things as the instructions on the practice items and the
varnings concerning the amount of time left for the tert have been omitted here).
For full details, please consult the appropriate manuals.

The Data Bank Instrument Nuabter which eppears below is a new number, assigned
since the instruments were administered for the purpose of easily linking items
in the instruments with the resultant variables in tbe Uata Bank holdings. Each
such variable is named in the codebook using the new instrument number and
(usually) the number of the item within the instrume:t from which the variable is
derived. The key to the new instrument numbers is as follows:

1: Type of Instrument

E = Examination (student)
Q = Questionnaire (student)
T = Teacher qQuestionnaire
8 = School questionnaire

2. Student Population

l =] 6 = IT and IV

2% II T= I, I1 and IV

3= III €=1 and 1V

b= 1V S = ]IV Specialist

5= 1 and II I = NA: Teacher or School questionnaire
3: Bubject

S = BScience

R = Reading Comprehension

L = Literature

M = Mother Tongue (Reading Comprehension and lLiterature)

E = English as a Foreign Language

F = French a5 a For. .gn Language

C = Civi. Education

2 = All Stage 2 Subjects

3 = Al)l Stage 3 Subjects
5 = All Stage 2 and Stege 3 Subjects

L-5: Ingtrurent Within Type

One or two characters used when recessary to uniguely identify each
instrument when there is more than one instruwient of the same type.

Instrument Name —cilence Test Section B

Data Bank Instrument Number :105B




E1SB
BLM Clry ;\‘HA\;LABlE

See instrument number P1SA for instructions given at tre beginning

of the boorlet in which instrument E1SB was containced,

1.8 e
AV

Pop 1, page 6

"You will :ive 30 minutes for this test. Remetder, do not waste tine
10 v L cannot wnower a guestion, but leave it cut and go on to the next.

Tars, Lo the next page 1. oar boorle' und tepin "

“n
2y #%
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SECTION B BEST CUiY AvAILAELE
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1. Let us imagine you are taking a trip to the moon in a rocket
ship. As the rocket ship approaches close to the moon, you
would be travelling through

A.
B.
c.
D.
E.

air.

clouds.

8&30

space without air.
time.

2. About how long would it take a rocket ship to reach the moon?

A.
B.
cC.
D.
E.

Two hours.
Several hours.
A few days.
A light-year,.
Several yearc.

3. At different times during a sunny day a tree was seen
to bave cast a shadow of different length as shown in the
diagrans belov. Which diagram shows the shadow at mid-dey
(12.00 hours)?

4., The reason that milk kept in a retrigerator does not go sour

is that

A.
B.
C.
D.
E.

the cold

changes the water of the milk into ice.
separates the cream.

slows down the action of bacteria.
keeps flies away.

causes a skin to form on the surface.

5. Whioh one of the following plants is NOT grown for food?

A.
B.
C.
D.
E.

Wheat.
Rice.
Potato.
Sugar cane.
Cotton. Ij’



~
[4

T1Sh

BEST CurY AVAILABLE 14

b, John brought the skull ol a dead animal to school. His teacher
said sne did not know what the animal was but she was sure that
it was one that preyed on other animals for its food. which clue,
do you think, led her to this conclusion”

A,
B.
C.

D.
E.

The eye sockets fsoed sideways.

The skull was much ionger tl:n it was wide.

There was a projecting ridge aiong the top of the
skull.

Four of the teeth were long and Lointed.

The jaws could work sideways as well as up and down.

7. While Joe was sitting under a tree, he watched a bird getting

ingeots froc betwesn the cracks of the bark. Which drawing shows
the kind of beak this bird had®?

A\

*

¢
®
W

o
™

8. If, immediately before and after a 50 metre race, your pulse
and breathing rates were taken, you would expect to find

A.C
BC
c‘
D.
EC

no change in pulse but deorease in breathing rate.
an increase in pulse but no change in breathing rate.
an increase in pulse and treathing rate.

a decrease in pulse and breathing rate.

no change in either.
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11.

12.

13.

BEST Coiv avuaple  E1SB

Flowers cannot usually produce seeds unless

A. they are visited by insects.

B. they appear in the summer.

C. they are on plants growing in good soil.

D. they produce nectar.

E. suitabie pollen is placed on their stigmas.

Some seeds germinate best in the dark, others in the lignt,
whiie others germinate equally well in the dark or the lignt.
It you wanted to 1ind out by means of an experiment to which
group a certain kind of seed belonged, you would sow some o1
the seeds on damp blotting paper and

A. keep them in a warm place in the dark.

B. keep one batech in the light and another in the dark.

C. keep them in a warm place in the light.

D. sow some on dry blotting paper and keep them in the
light.

E. sow some on dry blotting paper and keep them in the
dark.

Which one of the following animals does not usually live in
the kind ot place shown?

A. Zebras on grassy plains.
B. Seals on rocky sea shores.
C. Beavers on river banks.

D. Monkeys in rorests.

E. Moles in rocky places.

John gave some® reasons «hy kettles and kitchen pans are often
zade of copper. Which of his reasons was wrong?

A. Coprer is a bad conductor of heat.

B. Copper is a tough metal.

C. Copper can be polished to give a pleasing tinish.
D. Copper is easy to shape.

E. Copper does not dissolve in hot water,

What gas in the air is essential tor us to breathe in order
to live?

A. Witrogen

B. Oxygen.

C. Carbon dioxide.
D. Hydrogen.

L. Water vapour.
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15.

16,

BLOT C0Y AVAILABLT

When Tom threw his rubber ball into the air, it came back to the
ground because

A. the air pushed it dbdack.

B. rubber always bounces bdback.
C. the earth pulled it back.

D, the air is very light.

E. the earth is a large magnet.

Ann was playing with a bubble pipe. When the bubble was the size
of the one in the picture, she took the pipe out of her mouth.
What do you think happened to the bubble after that?

A, It got larger for a time and then stayed at this size.

B. It got smaller for a time and then stayed at this size.
C. It got smaller and smaller and disappeared into the pipe.
D. 1% stayed on the pipe without getting larger or smaller.
E. Tt became larger and larger until it burst.

Some children had made a space-ship from wooden boxea. Today
they are making plans tor their 1irst trip to the moon. Judy
says, "Scientists teil us tnat the moon nas no atmosphere."
Jack asks, "How can we keep in toucn with each other?"

Which one of the children's i1deas is best?

A. Judy says, "Let's take a garden hose to use as a
speaking tube."”

B. Phili says. "Let's 1tind out trom Mr. Jones wnere ne
ot nis nearing aid. We could take some o: those."

C. Joe says, "Let's make sure we take enough walkie-
talkies with plenty ot tregn patteries."

D. Betty says, "Let's bring along wome large megaphones
like the cheerieaders use."

E. Jonn says, "Our voices wou.d carry pester on tne moon
and there woulid be no protiem."

J A
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Betty was trying to take the metal screw-top ott a jar ot jam
put it wouldn't turn. What should Betty do in order to open tne
Jar with the least risk of breaking it?

. Force the cap o1yt with a screw driver.

Run hot water on the glass part oi the jar.
Run coid water on the cap.

Hammer the cap oif.

Run hot water on the cap.

BUOOQW»>

As part or an investigation a cupful of water and a simiiar
cuptul of petrol were placed on a window sill on & hot sunny
day. A 1rew hours later it was observed that both the ocups had
less liquid in them and that there was less petrol iett taan
water. The experiment showed that

A. all liquids evaporate.

B. petrol gets hotter than water.

C. some liquids evaporate faater than others.
D. liquids will only evaporate in sunshine.
E. water gets hotter than petrol.

Some boys made a set o:i cnimes by cutting four pieces of pipe
of ditferent lengtns from a long metal pipe and hanging them
as shown in the picture below. Which of the pipes gave the
lowest note when thaey struck it with a hammer?

(x) _ &9)
= = A O

st
g
A. Pipe éx;
B. Pipe (Y
C. AL' gave tne same note.
D. You cannot teli #ithout trying.
E. It depends on where you hit it.

.
RS
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A flashlight holds two cells., In order to make it work, in
which of tne following ways must we place the cella?

As in XM i
Either as in L or M
None of these would do.

moowr

END OF SECTION B

DO NOT TURN OVER UNTit YOU ARE TOLD TO DO SO

gl

18



IEA SIX-SUBJECT SURVEY INSTRUMENTS | . .
BLST CUtY avniliwit

The basic procedures to be *cllowed in the main testing of the IEA Six-Sutject
Survey were set out in a series of manuals:

Stage 2 IEA/M1 Manual for National Centers

VOl LRI NS (o A e

IEA/M2 Manual for School Coordinators '::nixﬁnﬁiﬂfﬁ

IEA/M3 Manuel for Test Administrators . LEbieames
Stage 3 I1EA/Ml/Stage 3 Manual for Nationel Centers '”n'?j: . 72 ,',2~;

IEA/M2/Stage 3 Manual for School Coordinators L )

IZA/M3/Stage 3 Manual for Test Administrators

These manuals are available from ERIC Clearinghcuse.

The following extracts from these manuals have been appended to this particular
IEA instrument to provide researchers with the minimum necessary test instruction
information (e.g., such things as the instructions on the practice items and the
varnings concerning the amount of time left for the test have been omitted here).
For full details, please consult the appropriate manuals.

The Data Bank Instrument Number which appears below is a new number, assigned
~8ince the instruments wvere administered for the purpose of easily linking items
in the instruments with the resultant variables in the Data Bank holdings. Each
such variable is named in the codebook using the new instrument number and
(usually) the number of the item within the instrument from which the variable is
derived. The key to the new instrument numbers is as follows:

l: Type of Instrument

E = Examination (student)
Q = Questionnaire (student)
T = Teacher questionnaire
S = School questionnaire

Student Population

n

l1=1 6 = II and 1V
e = II T=1I, I1 and IV
3= ITII 8 =1 and IV
b =1V S = IV Specialist

|

5= 1 and 11 N
3: Subject

NA: Teacher or School guestionnaire

Science

Reading Comprehension

Literature

Mother Tongue (Reading Compreh=nsion and Literature)
English as a Foreign Language

Frencn as a Foreign Language

Civie Education

All Stage 2 Subjects

All Stege 3 Subjects

All Stage 2 and Stage 3 Subjects

Viw DO KXt oW
(- T (T ¢ O [ O O IO | A 1]

L-5: Instrument Within Type

One or two characters used wnen necessary to uniquely identify each
instrument when there is more than one instrumest of the same type.

Instrument Name Ccicnce Test Secetion A

e

Data Bank Instrument Number E2CA

£Q
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TEA/M3 BEST CuIy AmeABLL
Pop 1I, p. 2=4

"Now look ut the front cover of Booklet L. Follow carefully while

I read the directions to you."

Reud the directions to the group, giving them time to mark the answers
to the ypracticc qucstions when these arec reached.

Directions:~

"I'his test contains questions dealing with different branches of Seience.

Now try these three questions for practice. Fill in the space of your
chosen enswer on the answer card in Seetion L."
Then say:- .
"wou will have 6O minutes for this test. Work as quickly as you can.
Do not waste time if you cannot answer a question, but leave it and

: Ll
Fo on to the next. Are there any questionsy

20
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SCIENCE —— IEA/4B

This test contuiny questions dealing with different branches of
Science. Some you will know about from your school work, some from
your £eneral knowledge and others you will be able to answer by using
commonsense. Others you may not be able to do. Do not waste time over
qu=stion:s you cannot do; leave them and go on to the next question. You
cun coume buack to gquestions you have missed later, if you have time. You
may answer evcn if you are not quite sure, but do not guess blindly.

Each of the questions or unfinished statements in this test is
followed by five suggested answers, lettered A,B,C,D, and E. You have
to decide which one answer you think best and then on your answer card
make a s0lid pencil mark in the oval containing the correct answer letter.

Here is an exawpie of how to fill in the answer on your answer card.
Rem2mber that the examples given on this page are to be answered in the
section marked L on your answer card.

1. How long does the earth take to travel once around the sun®?
A. A day.
B, A week.
C. A wmonth.
D. A year.

E. None of the above.

Since the earth travels round the sun in a year, the answer space D
should be marked. This has been done on the answer caxd for the question 1
in the example section L.

Now try these three questions for practice. Fill in the space of
your chosen answer on the answer card in section L.

2. Water would be turned into ice by

A, heating it.

B. stirring it quickly.

C. putting salt in it.

D. pouring it into a shallow dish.
E. ocooling it.

3 Which day of the year in the southern hemisphere has the longest
period of daylight?

A. 21lst January.
B. 21st March.

C. 22nd December.
D. 23rd September.
E. 22nd June.

sometimes you may be asked to pick out the onme wrong answer or the
one th+t does not fit in with the others.

4, which of the following does NOT belong to tihe same group as the others?

A. Eagie.

B. Liono

C. Mouse.

D. Elephant.
E. Deer.

ERIC DO NOT TURN OVER UNTIL YOU ARE TOLD TO DO SO.
PR provind b e g‘
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1. About how long would it teke a rocket ship to reach the moon?

A. Two hours.
B. Several hours.
C. A few days.
D. A light-year.
E. Several years.

2. Which of the following statements is txve about seeds?

A, All plants produce seeds.

B. All fruits contain a large number of seeds.

C. Al)l seeds are good tn eat.

D. Every seed contains & young plant,stored food and a
seed coat.

E. The food etored in seeds is always in the cotyledon.

2. Which of these substances is found in every living cell?

A. Protein.

B. Chlorophyll.
C. Ceoellulose.
D. Starech.

E. Haemoglobin.

4. VWhile Joe was sitting under a tree, he watched a bird getting
inseots from dbetween the oracks o. the dark. Which drawing shows
the kind of beak this bird had?
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One of the following lists of smali' invertebrate animals contains
only insects. Which one is it?

A, BHousefliea, Spiders, Mosquitoes, Woodlice.

B. Millipedes, Butterflies, Houseflies, Mosquitoes.
C., Butterflies, Ants, Cockroaches, Houseflies.

D. Cockroaches, Butterflies, Spiders, Mosquitoes.
E. Ants, Moths, Beetles, Centipedes.

Which of the following organs is NOT situated in the abdomen?

A. Liver.
B. Kidney.
C. Stomach.
D. Bladder.
E. Heart.

The sexrving of reheated meat in restaurants isoften discouraged anl save-
times prohibited bylaw Which of the following is themain reason for this?

A. Most people do not like it.

B. Valuable mineral salts are lost on reheating.

C. It is uneconomio to heat food twioce.

D. Bacteris will multiply quickly on the warmed up meat.
E. Reheating causes & reduction in protein content.

Tissue from & cow is shown on analysis to contain protein, a
small amount of fat, some iron, and lserge quantities of
vitamins A and D. Which part of the bedy did it come from?

A. Muscles.
B. Kidney.
C. Liver.
D. Heart.
E. 3Brain.

Which of the following experimental procedures would serve best to
determine the effectiveness of inoculating children against
measles?

A. Take 50 children who have never had measles and expose
them to the disease and then inoculate all of them.

B. Inoculate 25 of 50 children who have neve: had mearles
and then expose all 50 of them to the disease.

C. Inoculate 50 children who have not had measles and then
expose all of them to the disease.

D. Take a random sample of 50 children, inoculate 25 of thenm
and then expose all 50 of them to the disease.

', Take a random semple of 50 children, inoculate all of them
and ther expose 25 of them to the disease.

2.3
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10. Why is it that your body temperature does not fall even though
you lose heat continually?

A. The blood distridbutes heat round the body.

B. Respiration results in the lidberation of heat.
C. Heat is comatantly bdeing absordbed from the sun.
D. Bot meals are eaten regularly.

E. Warm oclothes are good insulators.

John put some seeds on moist cotton wool in a dish.
11. Jane put sone seeds of the same kind into a glass
full of water by the side of his. After twe
days John's seeds sprouted dut nothing seemed to happen to
Jane's. Which of the following is the most probable explanation?

A. Jane'S® seeds had been kept dry for too long.

B. Jane did not allow her seeds enough air.

C. Jane did not put the glass in a warm enough place.
D. Jane should have used a different kind of seed.

E. Jsne did not use any cotton wool.

12, When &lcohol is burned in air, water is formed. Another product of
the combustion is & gas whioh turns lime water cloudy. Consider the
following three statements with regard to these two facts

Statenents.

I. Carbon is a constituent element of slcohol. .
II. Hydrogen is & constituent element of aloohol.
III. Oxysgen is a constituent element of aloohol.

Which statement or coabination of these statenents can be
deduced from the twe facts given”

A. I and II.

B. I, II and III.
C. I and I{(I.

D. II ard III.

Eo I Onlyo

13. When 2 g of zino and 1 g of sulphur are heated together, practiocslly
no zinc or sulphur remains after the compound zinc sulphide is formed
What happens if 2 g zinc are heated with 2 g of sulphur?

A. 2inc sulphide containing approximately twice as muoch sulphur
is formed.

B. Approximately 1 g of sulphur will be left over.

C. Approximately 1 g of zino will bde left over.

D. Approximately 1 g of each will be left over.

E. No reaction will ocour.

"l
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14, Heating 8 mixture of powdered iron and sulphur will result in
the formation of

A. & single element.
B, two other elements.
C. a jgolution.

D. an alloy.

E. 1a compound.

15, A cleur .olution of substance X is added to a clear
golutioi. uf sabstance Y. o colour chance is observed.
Which of the following would rrevide evidence that in spite
ol w0 cuunge n colour a chemical reaction had taken place”

A. A.av product is soluble in water.
B. The solutions of X and YV can be mixed in all
roportions and still ,,ive the same result.
., ‘here is u rise of tenperature when the two
nolutions are mixe:.
. Phe final liquid is shown to be neutral by using
an indicator.
“. The experiment gives the same result when different
concentrations of the two solutions are used.

16. Which of the following is the correct arrangement of apparatus for
preparing 9 838 produced by the sction of a liquid on a solid?

o)

[ I Beind
L oaltt

p)
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17. Shich n., the { l.owins nmethods would you employ in order
t¢ obtain ecopper from curper oxide” You nar find that
vour kiowledre of the activit series will helr you.

A, BHeat copper oxide with silver.

B. Pass hydrogen through copper oxide suspended in
cold water,

C. Pa:s hydrogen over hot copper oxide.

D. Hesat copper oxide with dilute hydrochloric acid.

E. Pass steam over hot copper oxide.

18. We oan explain chemical changes in terms of the gain or loss or
sharing of

A, ealectrons furthest from the nucleus of the aton.
B. electrons closest to the nucleus of the atem.

C. electrons from the nucleus of the atom.

D. protons from the nucleus of the atom.

E. neutrons from the nucleus of the atom.

Items 19 and 20 refer to the following tabdle.

Substance Eleotriocal Melting Boiling Effect of Heating

Conductivity Point Point in Air
P Good when solid 97°C 889°C  Burns to form a single
or liquid oxide which forms an al-
kaline solution in water.
Q Nonconductor 113% 444°c Burus to form a single

oxide which forms an
acidic solution in water.

R Nonconductor 5°c 8oc Burns to form carbon
dioxide and water.
S Nonconductor  800°C 1413°C  Melts: no new substance
when solid, formed.

good conductor
when molten

19, Which substance could be a metallic element?

A. Substance P,
B. Substance Q.
C. Substance R.
D. Subetance S.
E. None of these,

20. Which substance would not change in weight when heated in air?

A. Substance P.
B. Substance Q.
C. Substance R.
D. Substance S,
E. None of these.

26
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21. Mary and Jane each bought the same kind of rubber dall. Mary
said, "My ball bounces better than yours."™ Jane replied, "I'd
like to see you prove that." What should Mary do?

A. Drop both bdballe from the same height and notioce which
bounces higher.

B. Throw both balls against a wall and see how far each
ball bdounces off the wall.

C. Drop the two balls from different heights and nctice which
beunces higher.

D. Throw the balls down against the floor and see how
high they bounce.

E. Feel the balls by hand to find which is the harder.

22. The meesuring cylinder contains a certain volume of water. The
enlarged figure shows a view of the surface of the water as
seon from the side. What is the vclume of the water ?

A. 50 cm
B. 49 cm
C. 48 cm
D. 47 cm
E. 46 cm

WHOAM AN W\

23. It is said that, dressed in the same way, a man would be able
to jump higher on the Moon than on the Earth. Which of the
following is the best explanation of this?

A. His mass is less when he is on the !lMoon.

B. The force of fravity is less on the Moon than

on the Earth.

His distance from the Earth is greater when he

is on the Moon.

', There is no air on the "oon to »ffer resistance.
Newton's l.aws of Motion do not apply on the Moon.

(®]
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24, What happens to the balloon when the air in the bottle is
extracted by a vacuum pump’
|
Vacuum -
Pump ‘ Rubber
BIAE Stopper

A, It increases in volume,

B, I%¢ does not change in volume,

C. 1t decreases in volume.

D, It decreases in volume at first F-Balloon
but then increages,

E. It is sucked into its tube.

25, The diagrams show rings being pulled by different forces

in the same plane. Which ring is in equilibrium under the
action of the siven furces-

2N 2N

5N

5N N N R

5N

SN 5 3N

26
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26. Usingotho apparatus shewn in the figure below, 100g of water
at 20 C was poured into the outer container P and its temperature
read at intervale from theomometer 2. At the same time 100g of
wat-~ at 30 { wus pourad into the inner container Q and its
tempyrature read st intervals from thermometer 1. Which of the

following graphs best represents the changes in the temperatures
of the water in the two containers.
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27. Under which of the following conditions does water evaporate fastest?

A. On a hot and dry day.
B. On & hot and moist day.
C. . On b cold and dry day.

D. On a 201d and mist day.
E. On a calm and moist day.

28. The crews of two £chips at sea can communicate with each other
by shouting through loudhailers. It is impoesible for the

crews of spaceships a similar distance apart in space to do
this because

A. the teaperature is too low.

B. +the sound is reflected.

C. the pressure is too high inside the space ship.
D. +the sound barrier has been broken-

E. there is no air.

29. Jane vas trying to find out whioh things she could piock up
wvith & magnet. With which one of the following would she
HOT sucoceed?

A. A magnetic compass needle.
B. A steel sorev.

C. An iron nail.

D. A sewving needle.

E. A drass paper fastener.

30. The following diagram shows a lighting cirsuit in a car.

(AR BATTERY

-]

F HEADLAMP / SwiTen

Fuse F would most probably be made of

A. +thin wire with low melting point.

B. thiock wire with low melting point.

C. thick wire with high melting point.

D. thin wire with high melting point.

E. the same wire as the connecting leads.

30
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Questions 31 and 3 refer to the following diagram which shows
an arrangement of apparatus which can be used to show that an
animal gives out carbon dioxide in respiration.

— )

Pump

4

1l conteins a substance which removes carbon dioxide from gir,
2 und 4 both contain a liquid which changes in appearance when
carbon dioxide passes through it.

31. Of the following kinds of containers for the animal which
one would give the quickest result”

A.
B.
C.
D.

15

PR )

small container.

large container.

container in bright light.

container covered with a dark cloth.
container in which the air is kept moist
by means of 'vet cotton wool.

= 3 3> e

32, If air leaked into chamber 3, which one of the fcllowing effects

wcn:ld be

A

B.
T
0

seen’

The liquid in 4 would change mor: rapidly.

The rate of bubblins in 2 would slow down or stop.
The rate of bubbling in 4 would slow down or stop.
Liquid would pass from 4 into 3.

7rhe liquid in 2 would chan~e more rapidly.

«
o

—
AR

1
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53. A sma.l saiple o a mixture of liguids with different boiline-
roints is to be serarnted into itz components Ly distillaetion.
“rich of the followin- sets of apparatus is most suitable for
carrrin~ this out and for deteraninin~: the temperature at which
each of the components of the aixture boiled?

pedd

a—

THERMOMETER

THERMOMETER

A. B.

MInTURE » 9.-)!!1‘1“,\11/,/(./ U———-DlSTI LLATE
MIXTURE T
HEAT
HEAT
THERMOMETER

DASTILLATE

DisTwLATE -""‘Q_,/ MIXTURE v

T I‘ “E;'/WATER MIXTURE.
HEAT

HEAY

MINTURE

1€ .,-/wnep. MIXTURE

MInTURE

DISTILLATE
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B, dhaeh U the [0 wint riecern f classware Lo mainly for
cnfendin - Cacens U L inulls
k .
A R C D E
\a— Thermometer
Y
35. ] »
—_ - — 011

— Solid

In oruer to decide whetrer a substance is pure the apparatus
illustrated above is used to find its meltin-~ point. The
neltin - point of the pure substance is tnown, Which one of
the following is the most important in choosing the oil to use”

A2e The 0il should be eolourless,
» "The nil =should boil at the same tenperature as the
melwir s 1oint o7 the yure solid,
e The 01l should beil at least ten derrees
hirher <han the melting point of the solid.
.o The o0il should boil at a ternijperature at
least te: derrees lower than the neltines
roint of the solid.
e The 0il should have 2 high density.

22,
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36. It is unwise to condgnse the vapour of a liquid with a
noilings point of 240 C in a glass water-cooled condenser because

Al
N
Ce
D.
E.

the
the
the
the

vapour might react with the water,
vapour will not be condensed,
condenser will probably crack,
water will boil,

30l1id will form and block the condenser.

24
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A Linter ol dererend goliitions have to be tested to find
out wrether or rot *ner will eacn condact electricity and,
if so, wnat ;roducts are lidverated,

Tt e - ' .
-~ a . ¢

LTl Lo e oow, o whieh o roitlowin s tleces

3 . -~ g . 1 .
O arvnrasns W t
i

e bone st auseable when econnected between
voin*s x oand

iAll the beaurers and tudes are made ol ~lass, the eicctrodes
of carton, and soiutionc nre shown shaded, )

“illiammeter —

Eu
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One end of a well-insulated copper bar is heated and the other
xept cold, as shown in the figure. The temprerature at different
roints on the bar can be read by thermometers dipping into small
holes at ¥y vy ® and 5. The distances between P and Q is 1.0 cm.
ani1 the drawin~ is to scale.

TuERmoMETIRS

AN~

,/’, C’;ﬁ;<:/:{:/’{;/ﬂ/ ;;<},/;€

g ‘a t \\ Correr  Bar

777777 X(;nt
Ina:;atin

Material

The temperature falls uniformly along the bar, and it is required
to find the tempsrature gradient, or fall in temperature for unit

length.

The two thermometers to be read for this purpose should be those
placed at

A. P and Q
B. Panda R
C. P and S
D. Q and 8
E. Rand S

A spirit level is placed on the top of a table and viewed from
above when it appears as shown in the diagram. Which of the
points P,Q,R and S should be raised as a first step towards
making the table level?

/

A. P P

B. Q

C. R

D. S

E. Any one of the above 8 C::::) Q
R

4A
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40, A\ meter has a pointer ! which moves over a strip mirror '
and & scale ', When photorraphed at an angle, the meter
arrears as shown, where R is the reflection of the pointer
in the nirr-r.

hat 1. the correct meter reading

A. Between 6 and 7 units.

B. 7 units,
C. DBetween 7 and 8 units.
D. 8 units.

E. Between 8 arl1 9 units.

END OF SECTION A

DO NOT TURN OVER UNTIL YOU ARE TOLD TO DO SO
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The basic procedures to be tollowed in the main testing of the IEA Six-Sutject
Survey were get out in a series of manuala:

Stage 2 IEA/M1 Manual for National Centers et
iV ang

IEA/M? Manual for School Ccordinators e e o
IEA/M3 Manuel for Test Administrators ' e TN

Stage 3 IEA/M1/Stage 3 Manual for Naticnal Centers T R I,
IEA/M2/Stage 3 Manual for Schood) Coordinators S T
IEA/M3/Stage 3 Manual for Test Administrators s

These manuals are available from ERIC Clearinghouse.

The following extracts from these manuals have been appended to this particular
IEA instrument to provide researchers with the minimum necessary test instruction
information {(e.g., such things as the instructions on the practice items and the
varnings concerning the amount of time left for the test have been omitted here).
For full details, please consult the appropriate manuals.

The Dst2 Bank Instrument Number which appears below is a new number. assigned

. since the inciruments were administered for the purpose of easily linking items
in the instruments with the resultant variables in the Data Bank holdings. Esch
such variable is named in the codebook using the new instrument number and
(usually) the number of the item within the instrument from which the variable is
derived. The key to the new instrument numbers is as follows:

e

Type of lnstrument

E = Examination (student)

Q = Questionnaire (student)
T = Teacher questionmnaire
8 = Scheol questionnaire

r

Student Populetion

1= 6 = IT and IV

e = 11 Te=1I, II and 1V

3= III g =11 and 1V

L= IV S = IV Specialist

S=1 anda 1I N = NA: Teacher or School questionnaire

3: Subject

S = Science

R = Reading Comprehension

= Literature

= Mother Tongue (Reading Comprehension and Literature)
= English as a Foreign lLanguage

= French as a Foreign Language

= Civic Education

= All Stage 2 Subjects

3 = All Stage 3 Subjects

5 = ALl Stage 2 and Stage 3 Subjects

MoTmmw It

L-5: Instrurent. Within Type

One or twoe characters used when rnecessary to uniquely identify each
instrument when there is more thar. one instrument of the same type.

Instrument Name Scicpnce Tegt Section B
Duta Bank Instrument Number =208

Ml S
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Sce instrument number ¥2SA for instructions given at tne beginning

of the booklet in which instrument E2SB was contained.

ILA/M
Pop 11, p. 5

"We are now ready to begin section B. The answers to questions in

this scction are to be marked in part B on the answer card. Find part

B on your answer card."

Indicate Section B on the answer card. Then say:-

"You will have 60 minutes for Sectiorn B of the test. Rcmember, do not waste
tire if you cuannot answer a question, but leave it und go on to the

next.  Are there any questions?"

~q



1.

2.

3.

IEA/4 B
SECTION B

BEST COPY MAIADLE

The sun ia the only body 4in our solar system that gives c¢ff
large amounts of light and heat. We see the moon because it is

A, refleoting light from the sun.

B. witheut an atmosrhere.

C. a ptar.

D. the biggest odbject in the solar syst~a.
E. nearer the earth than the sun.

In an experiment green leaves were put in a jar and the appavratus
was kept in the dark. Lime water was turned cloudy dy the gas
that formed in the jar. Which of the following gives the bdest
explanation of this result?

A. 02 was produced by photosynthesis.

B. 02 was produced by respiraticn.
c. CO2 was produced by respiration.

D. 02 was used up in respiration.

E. 002 was produced by photosynthesis.

John brought the skull of an animal to school. His teacher
said she did not know what the animal was but she was sure that
it was one that preyed on other amimals for its food. Which
clue, do you think, led her to this conclusion?

A- The eye sockets faced siceways.

B. The skull was much longer than it was wide.

C. There was 8 projecting ridge along the top of the skull.
D. PFour of the teeth were long and pointed.

E. The jaws could work sideways as well as up and down.

e
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Ths wante! 4o lenrn which of three tvpes ol soil- clav, sand
AP lonme- ol bhe best or crowin-~ beans. He found three

Slowerata, 1ut 1 different ty,e .0 soil in each pot, and

o
.

Stan the Gonme viaor 0 ltewms o an ench, as shown in the
Tpawit.ec. e clace! them siae ny rile on the window 8ill and
aveoengn vt Ll mote amount oL mter.
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" wng Tom's experiment NCT a r~ooi one for his mirnoge”

.. The -~lants i. one pot ot more sunlight than the
ninats in the other nuts.

3. The amount ol s0il in each ; .t was not the same.
2. One ;ot should have been rlaced in the dark.
3. Tam should have use:d ditferent amounts of water.

Tne ylants w-ould ~et tou h't ¢n the window sill.

5. 7he drawins renresents a plant celi. In which of the four
Ceeund wialrn€u wmlght cuivrupiasts he found'
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Leaewl

6. The energy for photosynthesis is gensrally obtained from

A. ochlorojhyll.

B. ochloroplasts.

C. sunlight. BLST COPY AVAILABLE
D. carbohydrates.

E. carbon dioxide.

T Thie diagram below shows an example of interdeyendence anong
squatic organisms. During the day the organisme either use
up or give off or ® as shown by the arrows. Choose
the right answer for . and @ from the ailternatives given.

areen PONDWEED

SMALL WATER ANIMALS -

kbk\_

ROOTED WATER
PLANT

A. a is oxygen and b is carbon dioxide.

B. a is orxygen ard b is carbohydrate.

C. a is nitrogen and b is carbon dioxide.

D. a is carbon dioxide and b is oxygen.

E. & is carbon dioxide and b is carbohydrate.

8. What does an active muscle, that is, a mudcle which is doing
wors, give up to the blood?

A. Carbon dioxide.
B. Oxygen.

C. Nitrogen.

D. Vitamin B.

E. Glucose,

i The Arndes are ni~h mouwnstains i. Jouth america and their

innabitants .ive a..d wsri at hich altitudes. These jeopls
have altarct twice as many red corpuscies iu their blood as
io the renrie livin- in the valleys. ‘hich one of the fol-
1owin,s 1o wne best explanation or thic?

e

1:: the %sdes +there is less air pressure actin- on the inhab-

i*tants' bln-  vecsels an. H0 new re. corpuscies can be nro-
ice.l .08 qulenl’.

Temn e o tm w1 oonller anuant of oxycen in the air of

c.e Sn:es Lne ouaulitint: oleathe o o oneepl i owrder -
1n.ereace Lie totaml amoant o0 X ocer. 1. tieir lunTs.

1o the ndec +“here . less oxr'ren esterir~ the luncs of the
inhabitarnts so that an increase in the number ol red corpus-
nles enaL.es a lar e rro, rii1 s oY this oxyien to be absorted.

Inhabitants of the iades nesd more red corpuscles to transpert
ox:-ren throurh the blood vessels because there is Yess oxXr-e.
irn the =air thev breathe.

"he lower air pressure in the indes causes blood to +irculate
more quickly thriusgh the blood vessels and 30 more red cor-
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1L w:.n- are aspects of the reproductive process.
Whiech one o0 the: nust occur before we can be certain that
tertilisaty . has taken place”

. . e i am mast find a mete.
‘. Lelrciuctive orcans must be nroduced.
. The nucleus 9! a male ramete must fuse with that
of a femnle camete.
i'e A Srermatozoon nust reach an ey cell.
E. A femnle ramete must provide a store of food for the
enuryo.

laint arplied to an iron surface prevents the iron from
rustin:t by
A. rreventing nitrosen from comins in contact with the iron.
?. reactine chemically with the iron.

3.  preventirn- carbon dioxide from coming in contact with

the i:ron.

v.a..u.7 the surface eof the iron smoother

rreventiineg oxyger and moisture from coming in contact
w1tk the 1iron.

. -

~d N
.

.os

- s s AmE e S

13.

PFlour is a fine powder obtained by “rinding wneat or other
cereal grains, A pile ol Urain buras oaly very slowlyv whcread
flour dust sudpended in air is explosive, ‘rich ol the
following is itne beut explanation of Thnis?

A. The heat produce¢ when small particles burn is greater
than the heat produced by the burning of large pariicle
of the same substance. °

B, Grinding the grain changes its chemical composition.

C. ior *he same guantity of the material, small particies
have a greater surface arca in coniacti with air than
large partici~s,

D. Small particles possess more energy than largc parvicics,

E., The flour burns coumpletely whereas the pile ol grain docs
note.

Two riven elements combine to form a poisonous compound. WwWnach
of the fnllowins conclusions about the properiies of these two
elements can he drawn from this : “ormation”

A. Hoth elemer.ts are certainly poisonous.

N, A% least one element is certainly poisonous.
. he eiement 18 joisonous, the other 1s nov.
i'e  Leither ele¢ment ic pruisonnus.

... 'elther e.emen% need be »olgonous.
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14. A teat tudbe coated with iron filings on the inside was clamped
vertically in a beaker of water. Water gradually rose a
gshort distance in the teat tube as shown in the sketch.

M

- |[RON FILINGS

Of the following, the best explanatio.. of t..is is that

A. water cundenses inside the tuve.

B. the iron gives off a gas which dis olves in the water.

C. the rust which replaces the iron taxes up less space than
the iron.

D. the iron reacts with oxygen from the air inside the tube.

E. oxygen from inside the tube dissolves in the water.

15. The presence of ions in a given water solution is most
directly detected by

A. finding out if the solution conducts electricity.

B. measurinsg the dedsity of the solution and comparing it
with those o. the pure solute and water.

C. finding out if the solution has an electric charge.

D. evaporating the solution and testing the residue for
conductivity.

E, addinfc an ionie¢ cubstance and seeing if there is a
reaction.

16. Which one of the followin~ elements forms an oxide which
turns red litmus parer blue when added to water”

A. Thosphorus.
3. Carbhou.

o, Iron

7. ulgphur,

. “alciun,

17. In which »n1 the f:liowing cases will hent be ~enerated.

1. When sodiws hydroxice 4dissolves in watler,
2. when water is deconrosed.
L. wne ne LLOWS.
4. ie, - ter evaporates,
5. whe. rentrated sulrhuric acid dissolves in waser,
N Tomnd 2.
R, 1 an . b,
. 3 and 4.
J7¢ 3, 4 and 5.
O ?., jg 4 an1 5.
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18. You find what appear to be salt (podium chloride)
deposits. In order to learn what the deposits are, which of

the following items of information would be most valuable?

A. Percentage of sodium chloride in the sample.

B. Percentage of magnesium chloride in the sample.
C. Specific gravity of the sample.

D. Chemical composition of the pample.

E. Solubility in water of the sample.

19. Which 1s the most suitable apraratus from those shown below
for collecting pure oxrsen ras hy a student in a school laboratory?

- )
Q ) \ 27 waTit

-~ - ouv

A B ¢

20, Which ene ef the feollewing substances dees not consist mainly
of carben atoma”

A, Diamend.
B. anhiteo
C. Seo%.

D. Ruby.

E. Charcoal,

21, An iron container is evacuated and weighed. Then it is filled
with hydrogem gas and weighed again.

The weigh* o1 the <ontainer full of hydrogen compared to the
weight of the evacuated container is

A, 1less.

B. greater.

C. the samsa.

D. greater or less depending on the volume of the gas
in the container.

E. greater or less depending on the tempiarature of the
gas in the container. 5&91
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22, Ann was playing with a bubble pipe. When the bubble was the
size of the one in the picture, she took the pipe out of her
mouth. What do you think happenaed to the bubdble after that?

A, It got larger for a time and then stayed at this asize.

B, It got smaller for a time and then stayed at this size.
C. It got smaller and smaller and disappeared into the pipe.
D. It stayed on the pipe without getting larger or smaller.
E. It became larger and larger until it dburst.

23, The objects !, < and R of weight 15N, 20 N and 7 N, are
hung with a light thread as shown in the figure.

S S S s

15N

Q 20N

s
R

Wkat is the tension between P and Q?

A. 42y
B. 35
C. 27 .
D, 1% =
E. 7




WASY
vé BEST COPY AvAILAg; 4

24. A uniform rod, pivoted at its centre, is acted on by two forces
in the same plane. In which ocase it there a turning effeot?

b N
A = =
loN oM
B = —
IoN
C oN &—a=—————= —p 10 N
Tbu A oy
D =

?lDN

t ——
ﬂ1\oN

25, The advantare of using a lever such as that shown in the
disgram to raise a weight W instead of 1lifting it directly

is that

A. 1leas energy is required.
B. it is quicker.

C. less force 1s needed.

D. less movement is required.
E., 1less work has to be done.

47
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26. Some boys made a set of chimes by cutting four pieces of pipe
of different lengths from a long metal pipe and hanging them
as shown in the picture below. Which of the pipes gave the
lowest note when they struck it with a hammer?

(x) (%)

A R F

A. Pipe gxg. S
B, Pipe (¥

C. All gave the same note.

D. You cannot tell without trying.
E. It depends on where you hit it.

27. Feur bdalls, P, Q, R and S shown to scale in the figures,
are aade of different materials, but have the same weight.

P

Which ene of the following stataments about their densities
is true”?

A, They all have the same density.

B, You cannet know anything about their densities.

C. Which one has the highest density depends on how the
volumes are measured,

D, P has the highest demsity.

E. R has the highest density.

28. A metal tray feels colder to touch than its prlastic handle.
This is because

A, metal always has a lower temperature than plastio.

B. metal radiates much more heat than plastic ard so
cools more quickly.

C. metal conducts the heat away from your hand better
than plastic.

D, plestic is a better heat conductor than metal.

E. a smooth surface allcws a closer contact than a
rough one.

e
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29. X, ¥ and 2 represent three lampe in a circuit, which also
includes a battery and a switoch S. When the switch is open
X fails to light while Y and 2 do. Which one of the following
circuits 1s 1t7

@ Qe QOO B ®
- - _mm
5N\
A. B. C.

30. The figure shows a box with four terminals, P, Q, R and S.
The following observations were made.

1« There is a certain amount of resistance between P and Q.
2. Resistance between P and R is twice that bdetween P and Q.
3. There is not any appreciable resistance between Q and S,

P o R

.
ao—-//ﬁ——os

Which of the following circuits is most likely to be within
the box, assuming the resistances shown to be equal?

. : ; — e -— . e - | - - D -
! ] ! | ]

T T — I AV g ! e g e

: VT TR . ¢ R W e | ° B L OE ®

! } ' e ] ] 5 y‘ .

- ] G 5 ' q Y ’

: 3-——-J-ww-c’ : l %* —---LNM\-U ' ! ?‘-’JW-J-~-—() ! : (02 —t) : T R itk ¢
'.. — s - e e o '.,__ -~ o e - i 1 .. . w— - _J . — . - - . 1 .

A f ¢ ) !

249
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Questions 31, 3., 33 and 34 refer to the follcwing diagram:

Ol DRoP oL PROP
_-‘“:_}__\p.mn'n.\1 J&. -
— 4D, ABSORBENT | [
7) T
— ] SMALL ANimAL —
- -1 —— — e — -
/ —
APPARATUS AS FirsT Ser up RPPARATUS AfTER & MinuTRS

Animals take in oxygen and give out carbon-dioxide. Ordinary
air contains very little carbon-dioxide.

3l. Which of the following is measured with this apparatus?

A, The rate of movement of the animal.

B. The amount of heat produced by the animal.

C. The rate of respiration of the animal.

D. The effect of carbon dioxide on the animal.

E. The amount of carbon-dioxide absorbed by the animal,

32. Why are a water bath and thermometer used?

A. To keep the animal cool.

B, To keep the animal warm.

C. To keep the temperature from changing.

D. To prevent leakage of gases from the apparatus.
E. To keep the pressure constant around the animal.

33. Which one of the following is true after 5 minutes?

Ae The volume of air enclosed in the apparatus has increased.
s The volume of air enclosed in the apparatus has decreased.
e 0 change has taken place.

Ds No further movement of the o0il drop can be expected.,

s The 0il drop will now berin to move in the other

direction.

5N
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Ry which one of the following methods could the apparatus
be made more sensitive to small changes of volume?

As By using a smaller test tube,

B, 3y raisinr the temperature of the water.

Ce By using more of the carbon dioxide absorbent.
D. By using a wider tube for the oil drop.

F. By using a narrower tube for the oil drop.

The apparatus shown below is assembled to reduce copper (II)
oxide with hydrogen gas.

Q NCOPPER OXIDE

DILUTE INC

Hydrogen gas is produced in generator 'K' and is passed

over hot copper I1) oxide in glass tube. 'M', Tiny droplets
of water collect on the inside of tubes 'M' and 'N', These
droplets could possibly come from the generatoer 'K', being
carried through into the rest of the apparatus by the stream
of hydrogen. In order to test the truth of this explanation
it would be best to

.A, heat tube 'M' further

B. heat the generator 'K'

C. add a calcium chloride drying tube at the right of tube
1yl

D. add dry calcium chloride to tube 'L’

E. try to produce hydrogen by the reaction of zinc with a
different acid.

F
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A substance has a boiling point of -1bO°C. Tr. 110 ghsceous
state it is less dense than air and soluble in water, 70
the diagrama above select the one repreocnting the most
puitable apparatus by which to collect the gas.
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Wrich one of b following correctly lists the errors in the

apparatus diagram shown above for preparing a water-insoluble
gas?

A. The thistle funnhel tube goes below the level of the
liquid in the reaction flask, and the wash bottle is
connected the wrong way round.

The level of the water in the trough 15 too low, and

the tube leading to the wash bottle does rot come from

below the level of the liquid in the resction flask.

C. The warh nottle 1o econnected the wrong way around, and
no leve, _f iiquid 10 snown in the towl of the thistle
fannel.

o The tnletle funnci tube gees telow the level of the
Liquit in tue rewction flask, and the level of the
water in the trough is toc Jow.

Y. The Yerel of the wnter in the trough is toe low, and
the wash 2ottic 10 connechted the wrong way around.

t

P

= N
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wueationa 38, 34 and 40 refer to the following circuit diagram,

| e
S
S
>
—— AV~ I
)
—. .. :\.w. . 4 L;..,. .

For the following questions, indicate the letter denoting
the approprisve responses in the blank spacea on the answer
card.,

38. Indicate where you would place a switch to out off lamp L

only. 2

39. Indicate where you would place a variable resistor to dim
both lamps.

40. Indigate where you would place 8 variatie resistor to dim
lamp L2 only.
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The basic procedures to be followed in the main testing of the IEA Six-Subject
Survey were set out in a geries of manuals:

Stage 2 IEA/Ml Manual for National Centers " eoucanonaweirant
1SA/M2 Manual for School Coordinators N T
JEA/M3 Manuel for Test Administrators b e LT T

Stage 3 IEA/M)/Stage 3 Manusl for National Centers A G
IEA/M2/Stage 3 Manual for School Coordinators ST L
YEA/M3/Stage 3 Manual for Test Administrators

These manuals are available from ERIC Clearirghouse.

The following extracts from these manuals have been appended to this particular
IEA instrument to provide recearchers with the minimum necessary t=st instruction
information (e.g., such thiags as the instructions on the practice items and the
warnings concerning the amount of time left for the test have been omitted here).
For full details, please consult the aprropriate manuals.

The Data Bank Instrument Number which appears below is a new number, assigned
_8ince the instruments were administered for the purpose of easily linking items
in the instruments with the resultant varisbles in the Data Bank holdings. Eeach
such varieble is named in the codebook using the new instrument number and
(usually) the number of the item within the instrument from which the variable is
derived. The key to tbhe new instrument numbers is as follows:

1: Tyre of Instrument

E = Sxsmination (student)

Q = Questionnaire (student)

7 = Teacher questionnaire

8 = School questiopnaire
2: Student Population

l1=1 6 = II and IV

2 = I T=1, I1 and IV

3 = II1 €=1and IV

L = IV & = IV Specialist

S =1 and I N = NA: Teacher or School gquestionnaire
3: Subject

5 = Beilence

R = Reading Comprehension

L = Literature

M = Mother Tongue (Reading Comprehension and Literature)

E = English as a Forzign Language

F = French as a Foreign Language

C = Civi: Education

2 = All Stage 2 Subjects

3 & All Ctage 3 Subjects

5 = ALl Stage 2 and Stage 3 Subjects

L-5:Instxument Within Type

One or two characters used when necessary to uniquely identify each
instrument when tnere is more than one instrument Of the same type.

Instrumer*t lame Science Test Section A

Data Bank Instrument Number E43A

. — g —
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IEA/MR

Por IV, 1. =4

"iow look at the front cover of Booklet lU. Follow carefully while 1

read the directions to you."

Kead the directions to the group, giving them time to mark the answers
to the practlce guestions when these are reached.

Lirections: -

"I'his teot contains questions denling with different branches cf Science.

Now try the next three guestions for practice. Fill in the space of your
chosen answer on the answer card in Section L."

"We are now ready to begin Section A. The answers to the test are to be
placed in the section marked A on your answer card."”

Indicate the appropriate section of the answer card. Then say:-—

"You will i,ave 60 minutes for this test. Work as quickly as you can.

Do not waste time if you cann'  answer a question, but leave it and go on

to the next. Are there any guestions?"

O

LRIC

i
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Thia teat contains questions dealing with different branches of
Jeience,  souwme you will know abou* from your school work, some fron
vour general Knowl:.dge und others you will be able tc answexr by using
commonsense. (Others you may not be able to do. Do not waste time over
questions you cunnot do; leave thom and go on to the next ques*ion. You
¢an come buck to gqu-stionas you have missed later, if you have time. You
may answer even if you are not quite sure, but do not guess blindly.

Yach of the questions or unfinished statements in this test is
followed by five suggested answers, lettered 4,B,C,D, and E. You have
to decide which one answer you think best and then on your answer card
make a solid pencil mark in the oval containing the correct answer letter.

Here is an example of how to fill in the answer on your answer card.
Remenber that the examples given on this page are to be answered in the
secticn marked L on your answer card.

1. How long does the earth take to travel once around the sun?
A, A dayo
B. A week.
Co A montho
D. A year.

E. None of the above.

Since the earth travels round the sun in a year, the answer space D
should be marked. This has been done on the ancwer card for the question 1
in the exawple section L.

Now try these three questions for practice. Fill in the space of
your chosen answer on the answer card in section L.

2. Water would be turned into ice by

A. heating it.

B. stirring it quickly.

C. putting salt Zn it.

D. pouring it into a shallow dish.
E. ¢ooling it.

3 Which day of the year in the southern hemisphere has the longast
period of daylight?

Ae Z2l1st January.
B. 1ls% March.

Ce 22nd Decexber.
D. 23rd September.
E. 2’nd June.

Sometimrs you may be asked to pick out the one wrong answer or the
one that doe. not fit in with the others.

Ge Whicn of the following does NOT belong to the same group as the others?

Ae  Fagle.

B. ILion.

Ce Mouse,.

De Elepnant,
L. Deer.

DO NOT TURN OVER UNTIL YOU ARE TOLD TO DO SO.

54
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A student wrote the following note on a laboratory projeot.

"Using a cork-borer I obtainegseveral cylinders from a large potato.
The cylinders were / cm long and O.b cn in diameter. I kept them

on a dry plate and measured them again on the following day. I found
that ail of them had become shorter and thinner."”

"“rhe student then put the cylinders into a beaker of tap water and

wrote.

"If I measure them tomorrec: I shall find that they have all returned
t0 their oririnal size."
In writing this second sentence the student was

A,

maxking a statement of fact.

mazins an observation.

drawing a teatasive eon~lusion.
d~acribing an experimentel procedure.
malizine a hypothesis.

Which of the following features present in an animai woulid make
you certain it was a mammal?

A,
B.
Ce
D.
E.

A vertebral column.

Small tuits ot "hair = like" bristles on its skin.
Two pairs ot limbs.

Two pairs ot milk glands.

Five digits on each fore-limb.

N
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Queations 3 and 4 refer to the following data.

‘everal difteent parts of plants were placed in sealed containers of equal
volume. The amounts of CO, (oarbon dioxide) used by the plant parts
under different conditions were measured ard recorded.

Container Plant Flant Vol.of Colour Tgm Time C02 Used
Part Plan$ Part of § Elapsed
(cmB) Light (days) (oms)
1 Myrtle Leaf 100 Red 15 2 150
2 Myrtle Leaf 100 Red 27 2 260
3 Myrtle Stem 100 Blue 21 2 %0
4 Oak Root 100 Blue 27 3 0
b) Oak Leaf 100 Orange 27 2 100
b Oak Leaf 100 Orange 27 3 150

Assume that the experimental conditions not listed were identiocal in ail
six oontainers.

3. On the basis of the data in the table, one could properly compare
the axount of 002 used in one day by

A. myTtle leaves at 1SOCand at 27°C.

B. myrtle stems and myrtle leaves.

C. myrtle leaves in red light and in orange light.
D. oak leaves in orange light ﬁyd in blue light.
E. oak leaves at 15 °: and at 27°C

4 Which one of the following Statemernts about the use of CO by oak
leaves would be supported by the given data?

A. They use more COZ in orange light than in blue light.
B. They use more CO2 at 27 °¢ than at 15 °c.
C. They use more COp per day than did the myrtle leaves.

3 CO each day.
E. Thev use 5G en’ of CO, each day.

D. Tkey use an averame of 50 em

54
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S« The graph shows the results obtained when the changes in dedy
temperature resulting from changes in extarnal air temperature
for various animale were being inveatigated.
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Whioh of these curves is most likely to represent the results
obtained from a lizard?

A. K
B. L
c. XM
D. XN
E. 0

6. A lizard in a laboratory at 20°C was placed close to thrzo
temperature controlled areas, one at a temperature of 30 C, one
at a temperaturg of 37°C and omsat a temperature of 15 C, It always
moved to the 37 C area.

This behaviour is an example of

A. a response to a stimulus,
B, reasoning.

C. a reflex arc.

D. geotropism

E. thigmotaxis

€.
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All of the following sre aspeots of the reproductive process. Which
one of them sust cocur before we oen be certein that fertilisation
has taken place?

.
e
.
$)
‘e

C.

D.
E.

Which of
animals®

A.
3.
C.
D.

E.

A male orranism must find a mate.

Teproductive or~ans must be produced

The nucleus of a male gamete must fuse with that of a

female gamete.

A spermatozoon must reach an egg cell.

A female gamete muat provide a store of food for the ampxryo.

the following is a correct statement about hibernating

There is no life in any part of the animal.

The animal ceases to breathe.

The animal is absorbing energy for use when it returns
to active life.

The animal's body temperature is higher than when 1t is
active.

The animal is using less energy than during the period
of active life.

when 16 g of dilute sulphuric acid wa.: poured onto 3 g of zino
in an open test tube, hydrogen gas was generated. What was the
weight of the contents of the test tube after the reaction was

completed?
A, Slightly more than 19 g.
B. Slightly less than 19 g.
C. Equal to 19 g.

D.
E.

Slightly less than 16 g.
Equal to 16 g.

A sample of oxygen gas in a plastic bag weighed 0.32 g. A
sample of another gas in an identical bag, under the same
conditions of temperature and pressure, weighed 0.26 g.

Atomic weight of oxygen = 16.

What is

A.
B.
C.
D.
E.

the weight of 1 mole of the second gas?

13 g.
26 g.
48 g.
58 g.
64 g.

b
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11. One kind of stainless steel contains approximately 13% chromium
ind 1'4 nickel by w-ight: the rest is iron. Which of the following
gives the ciosest approximation to the ratio of the number of chro-
mium atoms to iron stoms in this stainless steel?

Atoriz weight ol chromium = 5o Atomic weight of iron = 56
A. ’ -1-2 1] -1-‘-
prs R SIS
B, 13, 86
Y4 SO .
. 13, 86
108 “106 ,
D. 13 8/

(100-52) '(700-56) .
1. 1
B 16% X 92 ¢
Questions 12-14 relate to the simplitied periodic table with main group

elements shown below:

Group
Period |IA |IIA |IIXA JIVA|] VA |VIA |JVIIA | O

1
2 F NP Q T

3 G K L R U
4 R M ) \)
5 I U}
6 J 0 X

12, Wwhich element in the table has the smallest nuclear charge?

A. F.
B. U.
C. J.
D. X.
B, T.

13, In the third period o>f the table, the most metallic element is

he  Ge
R, K.
N fie
D, ile

R Y

11, wWhich eiement in Group IA would most easily for+ an ion of +1
charge when in the gaseous state?

A. 3
B. .
Co U




15. Human respiration can best be described as

A.
n.
cC.
D.
F.

Laonr
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double decomposition.
a gas-phase reaction.
anaerobic respiration.
gaseous diffusion.
slow combuation.

l6, Two men pull on a box by ropes as shown in the diagram. The
lengths of the arrows on the force disgram are drawn propor-
tional to the magnitude of the forces exerted by the men.
In which of the directions shown in the third diagram will

box move tc tend to move?

N

jx " b
. .
d
P’ ) .
(1) ! (11) Forca disgrm : 4t
iii)
A. a.
B. b.
C. c.
D. d.
E. e.
17. . tocl ball rolls down an inclined plane. ‘“hich of the TP

“olow haost represents th: relationship botween the di:tance .
varvralled (s) and the tio (t) (..cuwe retording forces arc noslicinle)
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The obi-cta P, . and R of weight 158, 20N and TN
are hung with a light thread ss shown in the figure.

What ia the tension in the thread between P and (7

. ‘1

Fo .‘K% Val

c. 7 e AR a4
D. 15

E. T

(P) 158

o 20N

N

RO

“nieh of *he followinr would ocecur if a moving atom X were to
a0lli“e with 1 stationar: atom ¥ at room temperature”

~, 3Botr atoms wruld lose inetic enerry.
“. Poth atnms would air kinetic energy.
7, ¥inetic enersgy would be sained by atom X and

lost by the atom Y.
.+ The kinetic ener/y of each atom would remain the sane.
Yinetic ener~y would e lost by atom X and fained by
aton 7,

A sensitive mercury-in-glass thermometer registering room temperature

is {mmersed in boiling water. The mercury level first drops slightly
and then rises. Why does the drop occur?

A. The specitic heat of glass 1s greater than that of mercury.
B. The coefficient of expansion is greater for glass than
for mercury.
Co The giass expands before the mercury dces.
D. At rcom temperature, mercury has a negative coefficient
o: expansion like that of water from 0°C to 4°c¢.
L., The surface tensirn of mercury increases with temperature.

b1
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21. X, Y and 2 represent three lampe in a oircuit, which also

inciudes a dbatte and a switch S. When the switch is open
anailg_xg_lzghzfihile Y and 2 do. Which one of the following

circuits is it”

A Y B .:éL. ¢ Jgé.
;\ el c———
_é'?_:,,\.je_@l.1 M}_
D = E X

22. Vhich of the followin- devices in their common form would
not function on a steady direct eurrent?

A. Electromagnet.

B. Tranaformer.

C. Electric heating element.
D. PFilament lamp bulb.

E. Electric bell.

23, The followins are all examples of waves == radiowaves, ultra-
violet waves, infra-red waves, lirnt waves, coun:d waves,

Zach tyre of wave is differernt in o.me wa!* from the other
four. .nich one of the followin~ statements is correct”

A. Radiowaves are the only waves which carry energy.

B. Ultra-violet waves are the only waves you cannot see.
C. Infra-red waves are the only transverse waves.,

D. Light waves are the only waves vhich travel very rast.
E. Sound waves are the only longitudinal waves.,

$s
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. P Mioenst oyl fuantanae has o half life 6 days, Whnt fraction
S tle oy ceml onctivity aY oa sample renainn after 12 days”

A, None of i:*.

n A

L. 2,. .

L

G 1 °
1l

D. d L ]

E. i L)

westiona .5 and <6 refer to the following diagram which shows
an arrangement of apparatus which can be used to show that an
animal gives out carbon dioxide in respiration.

(‘__‘ N T

—
\/ ' A\R ™
— (B’ Pump
AR \{pd
ENTERS

I vl o

2 3 4

1 contains a substance which removes carbon dioxide from air, 2
and 4 both contain a liquid ‘hich changes in appearance when
carbon dioxide passes through it.

25, Of +he followin~ tirds of containers for the animal which
one wuld tive ¢he nuickest result

small cnontainer,
large container,
container in bright li-ht.
. container covered with a dark cloth.
E. 4 contatrer in which the ~ir is kert moist
Ly means of wet cot%on wool.

A.
B,
C.

= > o

"€, I 2ir leaked into unamber 5, which one of the folloving effects
would he seen?

L. The licuia in 4 w uld change more rapidly.

"ne rate 2! tuabhl.ineg in - would slow down or stop.
The rate o' tubbling in 4 would slow deown or stop.
Liquid would pass from 4 into 3.

e The liqiil i 7 would chian,e more raridly.

~ ..
-
»

[ NS

b o

LIRS
I Pt
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'8 refer to the following diagram:

27 and

Ol DRoP

P OtL DRop

% W ;

[ s
SN ) O — 1 l_
WA?E“ -— o "}

" ~— — e -
=01 — . -
U B R -
ﬁ”aasouum —_y—_ _ |
\\ — - —
SvAL, ANIMAL |- -l — / —
h J

APPARATUS AS FIRST SET up

w

APPARATUS AfTER § MinuTES

Animals take in oxygen and give out carbon-dioxide.

Ordinary air

Which of the

A.
B.
C.
D.
E.

consains very little carbon-dioxide.
following is measured with this apparstus?

The rate of movement of the animal.

The amount of heat produced by the animal,

The rate of respiration of the animal.

The effect of carbon-dioxide on the animal,

The amount of carbon-dioxide sbsorbed by the animal.

Which ene of the following is true after 5 minutes?

A.
B.
C.
D.
E.

The volume of air enoclosed in ths sppareius hes inoreased.
The volume of air enelesed in the rpparatus has deoreased.
No change has taken place.

No further movement of the o0il drop can be expected.

The o0il drop will now begin to move in the other direction.
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29, A chemint working for o toothpaste firm wishes to prevare 250 cm
of 4 1,010 molar anusoun aclutisn of stannous fluoride, Sn¥,,
Partanatelv for him, Sn®. is scluble in water. One mole of SaF,

2
weighs 1950.7 g. Ejuipwent available includes a 250 ca” volumetric

k
flask, 8 10 ¢m pipette,a U.Cl g s-nsiiivity balaice, and a 400 cm5
2

beaker.
Once the proper amount of SnF, bhas been weighed, whi~h one of the
following procedures would be best?

A. Place the SnF, in the beaker and add exactly 250 cm5
of water from volumetric flask, 3

B. Place the SnF, in the beaksr and agd exactly 250 om
of water fr~p“the pipette in 10 ecm” portions.

C. Place the SnF, in tge volumetric flask, dissolve it
in less than ©50 em” of water, and then dilute to the
250 em? mark.

D. Using the ceaxer and balance, weigh out exactly 250 g
of water and add the SnF, to it. 3

E. Dissolve the SnF, in more than 250 cm” of water in the
beaker mix thoroughly, and then fill the vonlumetric
flask to the line with the solution.

30. The apparatus shown below is assembled to ~educe copper (II)
oxide with hydrogen ga:.

L M N

Q cpper omide

Driute 4,5Q, Inc

Hydrogen gas ir produced in generator 'K' and is passed over hot
copper (II) oxide in glass tube °'M'. Tiny droplets of water col-
lect on the inside of tubes 'M' and 'N'. These droplets could
possibly come fr n the generator ‘'K', b2ing carried threcugh into
the rest of th. spparatus by the stream of hvdrogen. In order to
test the truth of thiu explanation, it would bhe test to

A. heat tube 'M' furtt =»

o heat V. genoeruter 'K

C. wudd & calcium chloride drying tube at the right of tube 'yt

D. add dry calcium cirloride to tube 'L’

E. try to prodiuce hyvdrogen by the reacti-n of zinc with a
different acid.

I
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Cold
water

Saturated Brine |

A substance has a boiling peint of 21°c. 1In its gaseous state
it is denger tshan air and soluble in water., From the diagrams
above select the one representing the most suitable apparatus
by which toe collect a sample of the substance.
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The following apparatus is set out on the laboratory benéh:
two vaouum (thermos) flasks, two thermometers, two measuring
eylindera, a beaker centaining 1 M sodium hydroxide soluticn
and a beaker containing 1 M hydrochloric aeid. .’

Which one of the following procedures would give most aoocurately
a value for the molar heat evolved in the neutralization of
sodium hydroxide and hydrochloric acid?

A.

B.

c.

D.

E.

Take the temperatures of the acid and alkali in their
respective beakers, mix them into a vacuum flask and
record the rise in temperaiure_  produced.

Mix the scid and alkali in one vacuum flask, record the
temperature, transfer the contents to the second flask
and record any change in temperature.

Allow all the acid and half the volume of alkali to ocome
to steady recorded temperatures in the respective vacuunm
flasks, mix them and record the temperature rise produced.
Allow equal volumes of acid and alkali to ocome to steady
recorded temperatures in the respective vacuunm flasks,
pix them end record the temperature rise produced.

with a known volume of acid in the one vacuum flask,
record the temperature at regular intervsls of time as

alkali is added from the ether flask.

.'") I‘_.

/C" oy 1

10A
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A number of different solutions have to be tested to find
out whether or not they will each conduct electricity and,
if so, what products are liberated.

Using the circuit shown below, which of the following pieces

of apparatus would be most suitable when connected between
points X and Y?

(A1l the beakers and tubes are made of glass, the electrodes
of carbon, and solutions are shown shaded.)

Ir-

tv dcC.

MILLIAMMETER

CIRCUIT

el
x Y

atoR

15
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One end of s well-insulated copper bar is heated and the other

kept oold s shown in the figure. The tempersture at diffexrent
points on the bar can be read by thermometers dipping into small
holes at P, G, R and S. The distance between Poend Q is 1.0 cm and

tae drawing is to scale.

“wiRMoMETERS
-

A

STEAM ~ u:::\'ea

e ] T . /
P
. P VAN

AN
| i \ N

v K S P . // Vs '/_l \ e ‘ L

. S, SIS A LAGRING y-a.'f?.ft.<.
l ' p

The temperature falls uniformly along the bar, and it is required
to find the temperature gradient, or fall in temperature for unit
length.

The two thermometers to be read for this purpose should be those

placed at
A. P and
B, Pand R
Ce P and 2
Do L and R
E. R and S

A spirit level is piaced on the top of a table and viewed from
above when it appears as shown in the diegram. Which of the
points P, 7, R and 5 should be raised as a first step towards
making the table level?

Ae P P
Be &
Ce R
D. 5
E. e8ny o. the abovse
S Q
R

Te
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Ao A meter hag a pointer P which moves over a strip mirror MM'
and a scalw 33'. When photographed a% an angle the meter appears as
shown, where R is the reflection of the pointer in the wmirror.

init iz the correct meter reading?

A. Between 6 and 7 units

B. 7 units
C. Between 7 and 8 units
D. 8 units

E. Between 8 and 9 units

END OF BOOKLET 10
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IEA SIX-SUBJECT SURVEY INSTRUMENTS

The basiz vrocedures to be tollowed in the main testing of the IEA Six-Subject
Survey were set out in a series of manuals:

Stage 2 IEA/M1 Manusl for National Centers

IEA/M2 Manual for School Coordinators s;?ﬁﬁ:?ig}glgéiim
IEA/M3 Manual for Test Administrators 3 Lppvcatow T
Stage 3 IEA/Ml/Stage 3 Manual for National Centers iﬂj}?};}'{mﬁ@ﬁiﬁii?g
IEA/M2/Stage 3 Manual for School Coordinators e Txﬁ?ﬁ,:i7ifﬂﬁf
IEA/M3/Stage 3 Manual for Test Administrators R S ST

These manuals are available from ERIC Clearinghouse.

The following extracts from these manuels have been appended to this particular
IEA instrument to provide researchers with the minimum necessary test instruction
information (e.g., such things as the instructions on the practice items and the
warnings concerning the amount of time left for the test have been omitted here).
For full details, please consult the appropriate manuals.

The Data Bank Instrument Number which appears below is a new number, assigned
.gince the instruments were administered for the purpose of easily linking items
in the instruments with the resultant variables in the Data Bank holdings. Each
such variable is named in the codebook using the new instrument number and
(usually) the number of the item within the instrument from which the variable is
derived. The key to the new instrument numbers is as follows:

1l: Type of Instrument

E = Evamination (student)
Q = Questionnaire (student)
T = Teacher questionnaire
8 = School questionnaire

2: Student Population

=1 6 = IT and IV

e = 11 T =1, I1I and IV

3= III 8 =1 and IV

b = IV S = IV Specialist

S=1and 11 N = NA: Teacher or School guestionnaire
3: Subject

S = Science

R = Reading Comprehension

L = Literature

M = Mother Tongue (Reading Comprehensios. 'nd Literature)

E = English as a Foreign Language

F = French as a Foreign Language

C = Civic Education

2 = All Stage 2 Subjects

3 = All Stage 3 Subjects

5 = All Stage 2 and Stage 3 Subjects

L-5: Instrument Within Type

One or two characters used when necessar; to uniquely identify each
instrument when there is more than one instrument of the same type.

Instrument Name Science Test Section B, Honrotating items

Data Bank Instrument Number ESB

w4
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Note that six separate booklets wore prepared. The first 2b items
in each werc those found in instrument EWSB, and items 25-30 werc
those found in instrument ELSP, ENSQ, EWSR, ELSS, ELST, or ELSU,

respectively.

IEA/M3

"Pake out Booklet. 11 from your envelope. Also, take out the small
envelope of answer cards and remove the yellow answer card ho. 3. On
the front of Booklet 11 is a letter. It will be either a "P", a "Q",
an "R", en "S", a "T" or a "U". Also on your answer card there is

a column of letters and numbers at the top right hand edge by the large
number 3. The last of these will also be a "P", a "Q", an "R", an "S",
a "T" or a "U". Make sure this letter is th- same as the one on your
test booklet." '

(The test administrator should hold up a copy of Booklet 11 and answer

card 3 and show where they should match. )

5555655555\

IEA L0108
@ G
- - O an o~ “w o 83 e P
o -~ o v RID v ~ — > -
o - o o r'S s (] ~ AL T s,
o e or an ta wr e - owa ¥ ?j T
- -~ o o s o e MG v .7.,- -
- — By T A L fo o y }) }\l
- " .. . 0 " $ s
pol e T R S o This is the letter
[ 3] - on o e QBB e — <> > '
halR A i T ) o that should match
[
W ~ the letter
‘ o ( B & on the
$ Ldd TN ST X 3
~y front of the test
[V~ % |
booklet.

DD ® oo
DPOPOD O COC D@

M AWN -

/ %,
-j ‘ 2l

Do ® 2l DD
CL U CI GO 22 LD CICPH G
oo L 2N e cv oy
OO D 24 0 DSDT
DO ® A5 oo @
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If any student finds that the ancwer curd does not match the test, then
Lthe test adiministrator rhould correct the discrepanzy by giving hin a
booklet which matches the letter on his answer card. The student should

not ve allow.-d Lo change answer cards.

Then say:-

"We are now recady to begin Section B. The enswers to questions in this
cection ere 1o be marked in part B on the answer card. Find part B on
your answer card.”

Indicate Section B on the answer card. Ther seoyi-

"You will have sixty minutes for Scction B of the test. Remember do not
waste time if you canncl answer a cuesticw, but lecave it and go on to

the next. Are there any questions?"

[ Sad B
& 2D
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1. The energy for photosynthesis is generally obtained from

A. chlorophylil.

B. chloroplasts.
C. sunlignt.

D. cerbohydrates.
E. cardon dioxide.

2. The diagram below shows an exawple of interiependence umong
aquatic organisma, During the day the organisms either uae up
or give oftf (aor @as shown by the arrows.

N TONDWEED

'~ WATER AHIMALSQ

RIOTED WAlLK
PLANT

Choose the right answer for (E) and (E) from the alternatives given

A. a is oxygen and b is carbon dioxide.

B. a is oxygen ana b is carbohydrate.

C. a is nitrogen and b is carbon dioxide.

D. a is carbon dioxide and b is oxygen.

E. a is carbon dioxide and b is carbohydrate.

3, Mushrooms can be grown in the dark because

A, they are then in a constant temperature,
B. thevy can then form more vitamins,

C. they need not be pollinated by bhees,

D. they feed on decaving material,

E. theyv do not produce seeds,
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digenti -,
Juice with tutu a
whenever he mixed
tound that the tat was completely digested.

d.one

‘1.0
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deteininue whethe:r Hile aided in the

He tound that whenever he mixed pancreatic
small amount o: the tat was digested. But
pancreatic Juice and biie witn tat, he
“*hen he mixed
“und tnnt there was no digestion.

r~11(tl'\1 v
bovwb s,

with, v, L

He interrreted this as snowing that ti.e aided in the digestion
ol fats,

“hich of the foi.owing statements best deseribes this
interpretation”

The interpretation is

A,
R,
C.
D.
k.

Inntified.

unjustitied because it does not answer the question,
unjustiried because the experiment lacks a controi.
unjustified because the data are inadequate.
urijustiried because it is contradicted by the data.

why is it that y-ur body temperature does not fall even though

you lose heat continually?

A.
B.
e
T
e

The blocd distributes heat round the bhody.
Respiration result. in the liberaticn of heat.
Heat is constuntly beirng e,bsurbed trom the sun.
Hot meals are eaten regularly.

warm clothes are good insulators.

e Two similar buxes o' 5001 vere sown with the same kind of
seeds and placed side by side in a fsreenhonse, One was
cevered oith o lirhr . ti;*ht hay which had a smal ) "window"
cut in ono wjde, The dravines show the appearance ot the
two suts ol seedlin=c atter o few daya,

T “ artl {, [
e _ /ct‘fu?iizpb
Y i P _z.%'?:

T e

d WINOOW

e

e :..L L-.- -

T o m— . .

" .. -]
- —— - - - —— e tts s

What is the best conclusion from this =sxperiument?

'

e -
.
2e 0
T
e

*

b.
(X
30N

Q

The seedlinre prow quicaer If they are sticulated by light.
sceeldlivncs prow tuwards the lient,
weetilney grow gudder ibn lard teu ligny ance they bend

towards the light. .
Seediings jilumingted on one cide bend {towerds that side.

Light siows down the rate ¢f growth of that part of the
btem on which 1t falils.

rd

/ v\:

pow t
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7. TFossile very similar in shape to marine shellfish whi i .ive in
oceans today have been found in the rocks of high mountuins. The
most likely explanation of this is that

A. the particular pgyrine shellfish can live in the
sea or on land.

B. marine forms once had organs that enabled them to

_ breathe atmospheric air.

C. the rocks in which the fossils were found were formed
under tho sea.

D. marine forms,in certain cases, migrate on to the land.

E. marine forms have evolved from land forms.

8.  You can be reasonable certain thet orgsns in two different
animals are homologous and not merely analogous if both organs

A. fulfill similar functions but bhave different names,
B. excrete metabdolic waste.

C., are used for locomotion.

D. are called by the same name.

E. originate from the same part of the embryo.

9. When alcohol is hurned in air, water is formed. Another product of the
the combustion is & gas which turns lime water cloudy. Consider
the following three statements with regard to these two facts.

Statements.

I. Cardbon is a constituent element of alcohol.
II. Hydrogen i3 a constituent element of aloohol.
III.0xygen is a constituent element of alcohol.

Which statement or combination of these statements can be
deduced from the tvo fsote given?

A, I and II.

B. I, II and III.
C. I and III.

D. II and III.

E. I only.

1y
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‘Je Jinc stripe are (ncerted into each of four beakers containing
four c.lrerent liquids. iach beaker is identified by a single

B T TSN,
AT Nt

The {ollowiny uvbservations were made,
!ﬁoqker Initial Observation Conduntivity bvefore zinc is
{ added
' I no visible reaction very poor
Il bubbles of a colourleas gas good

form on the zine strip

II1 | a reddish~brown gas is
evolved from the surface good
of the zinc strip

IV | no visible reaction very pooxr

- -

Or. the basis of the evidence given which one .1 the following
i« the most ceasonable inference?

A. Beakers I and IV contain aqueous solutions of strong
acids.

B. Beaker II could contain an aqueous acid.

Cs. Beaker III could not contain an aqueous acid.

D. Beake:r III must contain sulphuric acid, 32804.

e Benkers I and IV contain alkalies.

17« Flour is 8 fine powder obtained by grinding whest or other
cereal grains. A pille of grainm burns only very slowly whereas
flour dust suspended in the air is explosive. Which of the
fcllowing 1is the best explanation of this?

A. The heat produoced when small partiocles burn is greater
than the heat produced by the dburning of lerge particles
of the same substence.

B, Grinding the grain ohanges its chemicsl composition.

“e For the saue quantity o)y the materisl umali particles huve
a wreater surfece ares in contaot with the air than large
rarticles,

D. Small particiss DodsI8s wore anat. 7 'un nvze norticles,

F.. '“he rlour burna aomplatelv wheresa th. gqealvu O .u8 nat.
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On o aew touperature scale, graduated in deareces i,  the
roading O°N corresgonds to 07 K and the reading 100Y N
corresponds to 273° K (the freezing point of water).

If the gemperatgre of a sanple of 100 cm3 of gas were changnd
fron 50 N to 49°N, at constant pressure, its volume would

A. iuncrease tc 101 c¢n
B. decrease to 99 cn
C. increase to 102 co
D. decrease to 98 co”.
E. rcemain constant

[ 3

AC_ AV AN BV

A 15.0 nillilitre sample of a 1.00 molar solution of HC1 will
oxactly neutralize 7.5 millilitres of a 1.00 molar solution of

A, Na B CO

3
B. KOH
C. C,H;0H
D. Ba(0H),
E. MgCl,

Chemical equilibrium occurs only when

A. all components stop reacting.

B. the substcnces initially present have now rcacted
conmpletely.

C. the substances start reaciing.

D. the conponents deconpose at the sanme ratc as they
are formed.

E. the concentrations of all the conponcnts becone equal.

Some nitrogen, hydrogen and ammogia reach equilibriun in o
stainlces stecl container at 500°C.

The equilibrium is symbolised by the equation

(i.e. reaction to the right
5 + 3B, c=P 2 NBS + heat is exothernic)
Which of the following is the best description of the effcct
of now increasing the concentration of hydrogen and allowing
a new 2quilibriun to be recached?

N

A. There is a dccrease in the yield of ommonia but no
rise in tenpcraturc.

B. The cquilibrium concentrations remain the scne as in
the initial systen.

C. There is an increasec in the yield of arcnonia.

D. 7There is a rise in tenperature.

E. Both C and D are correct.
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16, whi:h one of the folliowing subatances doea not oconsist sxinly of
carbon atoms?
A. Dianond.
R, Graphite,
s 00t
e adthra

-
~

e Charcoal.

17. A hydrocarbon is found to contain carbon and hydrogen atoms in
the ratio ' : 2 and *> have a molecular weight about 28. Which
o7 the following is the most likely molecular formula of the

compound
A. CH,
B. kni2N.
C. Czﬂa' Atomic weightst B =1, C = 12, N = 14,
D. (;}Iiénio
tie C4“8°

‘4., An iron container is evacuated and weighed. It is then filled
with hydrogen gas and weighed again.

o ~
R )

The weight of the container full of hydrogen compared to the
we:ght o: the evacuated container is

A, lessc.

B. greater.

C. the same.

I. greater or less dependin~ on the volume of the gas in
the container,

Ze fFreater or less dependsug on the temperature of the
ga3 in the container.

4. ~ certa:n force was needed to keep a trolley moving along a
horizontal surface at a uniform velocity. This indiciates that

de  the ton)tey hind Inertija,

B, Lthe t.nlley had veipht,

v, the 1iiction 'nireas acting on the trolley were
eual to the toree applied,

. chivo viderion ftorle- acting on the tiolley ware

Per s T b tis TaLy e :.]),”ilr.]

. thee 1t arley b o easa,
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20. A stone is thrown upward at an angl- o 45 . .1 ine nighest point

reached by the stone its

A. aocceleration is zero.

B. acceleration is at a minimum, bul o' .o,
C. total energy is at a maximunm.

D. potential energy is at a mininum.

E. kinetic energy is at a minimunm.

21. Using_the apparatus shown in the fir~ure telow, 1. ol water

at 20" C was poured into the outer cou‘*uiner : wad its temperature

read at 1nt8rvals Zrom thermometer 2. At the samne time 100f of
water at 80 C was poured into the inner coutaiver ¢ aud 1ts

teaperature read at intervals from thermometnr 1, Whicn of the
following graphs best representzs tiie chan,ces 19 t.ie tewperatures
of the water in the two containers.
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BEST Copy AVAILABLE

. A one=ton truck c¢o13ts from rest down sn incline of a vertical
heish.t of 3.0 aetres and is braked to a stop at the bottom.
v friction is neogligidble. In order to estimate the quantity
of hoat produced by the brokes what ndditional information
is rvequired?

Tii - lengith of the incline.

B, Tia- length and slope (gradient) of the incline.

J. The rise in temperature of the brake surfaces.

D. The average speed of the truck.

E. None of the information in statements A to D is required,

Lo

<l

. v man standing outdoors in the cold sounds an instrumenrt
at piteh C. another man, standing in a wvarm room, hears the
¢ound. “hat will be the pitch nf the note heard by the
man in the room.
Ae The note will seem higher in pitch than C.
%, The note will seem lower in piteh than C.
C. The note will sound in the pitoh of C.
D. any of the above, depending on the difference
in temperature.
B. Any of the above, depending on the amplitude of the sound.

1. 3y which one of the follewing methods can geological time be
m:asured most sccurately?

Size of fossils.

Thicknesszes of the layers »f sedimentary rocks.
Propostion of uranium isotopes in certain rocks.
Rate of salt accumulation in the ocean.

Temperatures in the mantle of the earth.
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BEST COPY AVAILABLE
IEA SIX-SURJECT SURVEY INSTRUMENTS

The basic procedures to be tollowed in the main testing of the IEA Six-Subject
Survey were set out in a series of manuals:

Stage 2 IEA/ML Manual for iat ional Ceuters et ose b e e T
IEA/M2 Manual for School Coordinators VOuCATION A WE Y & ARE

NOTIONAL INLTITUTE b

IEA/M3 Manuel for Test Administrators L pueaton

Stage 3 IEA/M1/Stage 3 Manual for National Centers _Tf‘;r'b.ﬂj:ﬁ';“,i'f
TEA/M2/Stage 3 Manual for School Coordinators AT PV
IEA/M3/Stage 3 Manual for Test Administrators S

These manuals are available from ERIC Clearinghouse.

Phe following extracts from these manuals have been appended to this particular
IEA instrument t¢ provide researchers with the minimum necessary test instruction
information (e.g., such things as the instructions on the practice items and the
varnings concerning the amount of time left for the test have been omitted here).
For full details, please consult the appropriate manuals.

The Data Bank Instrument Number which appears below is a new number, assigned
gince the instruments were administered for the purpose of easily linking items
in the instruments with the resultant variables in the Data Bank holdings. Each
such variable is named in the codebook using the new instrument number and
(usually) the number of the item within the jnstrument from which the veariable is
derived. The key to the new instrument numbers is as follows:

1: Type of Instrument

E = Examination {student)
Q = Questionnaire (student)
T = Teacher questionnaire
S = School questionnaire

2: Student Population

1s1 6 = II and IV
2 =1I 7= I, I1 and IV
3= [I1 8=1and IV
L= IV S = IV Specialist
5=1and II N = MNA: Teacher or School questionnaire
3: Subject
Science
Reading Comprehension
Literature

Mother Tongue (HKeading Comprehension and Literature)
English as a Foreign lLanguage

French as a Foreign Lenguage

Ci-ic Education

All Stage 2 Subjects

A1l Stage 3 Subjects

All Stage 2 and Stage 3 Subjects

L-5: Instrument Within Type

One or two characters used when rnecessary to uniquely identify esach
instrument when there is more than one instrument of the same type.

viwh o R oe,
IR O LU I L R

Instrument Name Advanced Science Rotating items, Set P

Data Bank Instrument Number ELCP

85
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BEST Coiy AVAILABLE
Note thut six separate booklets were prepared. The first 24 Stems
in each were those found in instrument E4SB, und items 25-30 were
those found in instrument ELSP, BLWSQ, EMSR, EWSS, ELWCT, or ELSU,

respectively.

IEA/M3
Pop IV, p. 5-6

"Take out Booklet 11 from your envelope. Also, take out the small
envelope of ancwer cards and remove the yellow answer card No. 3.
the front of Booklet 11 is a letter.

"R", an "S"’ a "T" or o "U"o

On
It will be either a "P", a "Q",
an Also on your answer card there is
& column of letiers and numbers at the top right hand edge by the large
number 3. The last of these will also be a "P", a "Q", an "R", an "S",
a "M cr a "U". Make sure this letter is th- same as ihe one un your
test booklet." .

(The test administrator should hold up a copy of Booklet 11 and answer

card 3 and show where they should mateh. )
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1EA/1M3 ) continued
Pop 1V, p. 5-0)

BEST COPY AVAILABIF

If any student finds that the answer curd does not match the test, then
the test edministrator should correct the discrepunsy bty giving him a
booklet which matches the letter on his answer card. The student should

not be ullowed to change unswer cards.

Then say:—

"We are now ready to begin Section B. The enswvers to questions in this
section are to be marked in part B on the answver card. Find part B on
your ancwer card."

Indiczte Section B on the answer card. Ther sezy: -

"You will have sixty minutes for Section B of the test. Remember do not
waste time if you cannot answer a cuestic+, but leave it and go on to

the nest. Are there any questions?"
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28,

&d & WL

IEA/11B (P)

SCIENCE - TEST 11B Set P BEST COPY AVAILABLE

What fills the space between the cell wall and the protoplast
when a plant cell is plasmolyzed with a sait solution?

A. VWater.

B. Air.

C. Salt solution.
D. Ectoplasm.

E. Cell sap.

In order to obtain two crops in one growing season a farmer
planted some seeds which he had harvested thec previous week,
but the seeds failed to germinate. What can be concluded from
this observation?

A. The farmer did not provide the right conditions for
germination.

B. The seeds needed a longer period of maturation.

C. The farmer had not removed inhibiting substances.

D. The seeds required a period of low temperature.

E. The data are inadequate for a conclusion to be reached.

What is the change in oxidation number (oxidation state : valency)
of mangsnese in the reaction represented by the equation
MnoO

+ 4 BECl — Mn(Cl +012+2320

2 2
A. 2.
B. 50
Co 40
D. 5.
E. 6.

Selenium is the element below sulphur in the periodic tadble.
One would expect selenium to

A. be a metal with a high boiling point.

B. form a potassium oxy-salt of formula K38904.

C. burn in air to form an oxide Se0.

D. dissolve in nitric acid to H»m a salt Se(NO

®. form a compound H,Se which is weakly acidic
in aqueous solution.

3)4'

X
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BEST COPY AVAILABLE

U ball w45 released 2t tne position X on th: 2091 shnown in
the tagure, On the rail tne part MN is ¢ st<aiyoht line, and
the part N 0 P is a circular arc with its ~cuter at X. The
tail moved along the rail and then went <1 from the rail at
the position P, which is lower than xA.

XY 3

Assuming that the friction between the ball and the rail, the
rotation of the ball and the air resistance are all negligibdble,
whiczh one of the alternatives is correct?

A. The ball moved as shown in th: curve 1 in the figure running
off from the circular path owing to the gravitation.

B. As there is not any resistance, it reached the same height
as the point X, but that actual path carnot be determined.

C. As th: mechanical energy of the ball chenged owing to contact
with the reil, it did not reach quite the same height as the
point XK.

D. As the direction of the ball going off from vhe point P is
inclined to the vertical, it moved as shown in the curve ¢
in the figur-.

. As the mechanical energy is conserved, it moved as the curve
3 in the figure.

Sound waves 1 m. in length are carried t2 9 man®s ear by two
rubber tubes. With which of the following combinations of tube-
lengths will the man hear no sound?

E. ' m., 4 m.

7



BEST CUFY AVANABLE
IEA SIX-SUBIECT SURVEY INSTRUMENTS

The basic procedures Lo be rollowed in the main testing of the IEA Bix-Subject
Survey were set out in & series of manuals:

Stage 2 IFA/M1 Manuul for hational Centers h DE ATV NTOb aEa te
IEA/M2 Manual for School Coordinators O A Ty e o
IEA/M3 Manual for Test Administrators . tffWﬁ“°i““ —

Stage 3 IEA/Ml/Stage 3 Manual for National Centers S L
IEA/M2/Stage 3 Manual for School Coordinators A U PP

IEA/M3/Stage 3 Manual for Test Administrators N
These manuals are availadle from ERIC Clearinghouse.

The following extracts from these manuals have beern appended to this particular
IEA imstrument to provide researchers with the minimum necegsery test instruction
information {e.g., such things as the instructions on the practice items and the
warnings concerning the amount of time left for the test have teen omitted here).
For full details, please consult the appropriate menuals.

The Data Bank Instrument Number which appears below is & new number, assigned
_gince the instruments were administered for the purpose of easily linking items
in the instruments with the resultant variables in the Data Bank 10ldings. Eech
such varisble is named in the ccdebook using the new instrument number and
(usually) the number of the item within the instrument from which the varisble is
derived. The key to the new instrument numbers is as follows:

l: Type »f Ingtrument

E = Examination (student)

Q = Questionnaire (student)

T = Teacher questionnaire

8 = School questionnaire
2: Student Populetion

1=1 ( = II and IV

2 = II 7= I, 11 and IV

3= IT3 =1 and IV

b = IV S = IV Specialist

S =1 and II N = NA: Teacher or School questionnaire
3: Subject

S = Ssience

B = Reading Comprehension

I = Literature

M = Mother Tongue {Reading Comprehension and Literature)

E = English as a Foreign Language

F = French as a Foreign lLanguege

C = Cavic Educaiion

2 = ALl Btage 2 Subjects

3 = Al1 Stage 3 Subjects
5 a All Stage 2 and Stege 3 Subjects

L=-5: Instrument Wiithin Type

One or two characters vsed wi.n Lenessary to uniquely identify each
instrument when there is more than o instrument of the same type.

Instrument Neme Advanced Science  wotating Itemo, Set 4

Data Bank Instrument Number Euo(y

R



E450
BEST COPY RUAILABLE

Note that six sepaurate booklets were prepared. The first 24 items
in each were those found in instrument EUSB, and items 25-30 were
thogse found in instrument EWCP, BLSQ, BWSR, BEUSS, EWST, or EWSU,

respectively.

IEA/M3
Pop IV, p. 5-6

"Take out Booklet 11 from your envelope. Also, take out the small
envelope of answer cards and remove the yellow answer card No, 3. Ca
the front of Booklet 11 is a letter. It will be either a "P", a "Q",
an "R", an "S", a "T" or a "U". Also on your answer curd there is

& column of letters and numbers at the top right hend edge by the large
number 3. The last cf these will also be a ?P", a "Q", an "R", an "S",
a "T" or a "U". Make sure this letter is Lh- same as the onc un your
test booklet." '

(The test administrator should hold up a copy of Booklet 11 and answer

card 3 and show wherc they should matceh. )
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TEA/13 ) BEST COFY AVAILABLE

) continued
Pop 1V, p. H-0)

If any student finds that the answer card does not match the test, then
the test administrator should correct the discrepancy vy giving him a
booklet which matches the letter on his answer card. The student should

not be ullewed to change unswer cards.

Then say:-

"We are now ready to begin Section B. The enswers to questions in this
section erc to he marked in part B on the answer card. Find part B on
your answer card."

Indicate Section R on the answer card. Ther soy:-

"You will have sixty minutes for Section B of the test. Remember do not
waste time 5 you cannot answer a cuesticn, but leave 1t and go on to

the next. Are there any questions?"

L &



E4SQ .

A \

">« In many breeds of cattle the polled condition (absenc - ot o
is dorinant over the presence of horns, and homou g ved Lroused
with nomozygous white produces roan (intermingled rued wirt white
hairs)colour. Which of the following crosses wi.l praaace ouly
horned roan offspring?

A. Polled red x horned white.
B, Horned roan x horned roan.
C. Horned red x horned white.
D. Polled roan x horned roan.
E. Polled white x horned roan.

26. Which of the following does NOT provide evidence of evolution?

A. Ureen plants can be arranged in order frow simple to complex.

B. BEmbryos of birds, reptiles, and memmals have g211 clefts
resenbling those of ¢ fish embryo.

C. The ancestry of animals like the horse can be traced
through the fossil record.

D. The caecum is present in all mammals including mun uvut
is only functional in some.

E. The individuals within a species differ conslderably oue from
another,

27. In v ¢ periodic tadle group be sAinning with nitrogen, whici: c¢ne
o. the following changes ceoan be noted as the elouents arce cone
cidered in the order of thedr increasing otonmic weight

o The elenonts beoocue wore netallie.

le The eleuents becone lo2ss etsllic and the heaviest elaavnt

in the group is non-unetecllic.

Ue Ti:e elements have about thce saone netollic proportics,

1Y The elements show no trend in their moetallic propertien,

ubieh vory periedically ond not by groups.
.« The eletients show ne trend in thedr wetallic propertic.
heenuse the periodic tible rives no guide to metallic

3 s non=oetallic propertic..

28. When a small speck of lead monoxide wes added to a concentrated
solution of hydrogen peroxide, the solution became h.t and
eventually erupted violently. In this process larg: smounts of
oxygen were given off. Which of the following i. thi hest
explanation?

A. The great amount of heat is due to the releass o! i g o
by the decomposition of lead monoxide; no catal i i involv.d.
B. The reaction is catalysed by lead monoxide but unitfectod
by a rise in temperature.
C. The reaction is not catalysed by lead monoxide :ut i..
accelerated by a rise in temperature.
D. The reaction is unaffected by a rise in temperstu:e but
catalysed by products.
E. The reaction is catalysed by lead monoxide and uccel.rntod
by a rise in temperature,

33
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v, Uoupnd i5 not oan oetectvomagnetic tadistion. The hest evidence for
thgruth of thy aittement ig tne fact that

v, audible sounds nave a Javelength {in air) cf abtout
1 m (about middle E}.

.. difreactio. - frects aen be observed,

sound ¢an he preduced by vibrating solids.

cond traveis 2t 3w m/y in air.

gound can b~ refracted.

e P
.

37, Two elactricnlily charged spheres are suspended from the same
pcint by insulating threads of equal length and repel each
other so that the threads m.ke equal angles ~<ith the vertical.
what can be said of th- balls?

A. Their masses and charges are equal.
R. Their masses are equal, the charges
may or may not be.
C. Their charges are¢ equal, the masses
may or may not be.
D)., The ratio of ch:rge t mass
is the same for both.
E. The repulsive force on each must
be equal to its weight.

34



IEA SIX-SUBJECT SURVEY INSTRUMENTS BEST COPY AVAILABLE
The basic procedures to be followed in the main testing of the IEA Six-Subject
Survey were get out in a series of manuals:

Stage 2 IEA/M1 Manual for Hiatiunal Centers

S DEVARTMENTOL Wb A tm

IEA/M2 Manual for School Coordinators FouLhTON e e At
IEA/M3 Manual for Test Adminigtrators vpucation
Stage 3 IEA/Ml/Stage 3 Munual for Naticnal Centers '-.3"-. .

IEA/M2/Stage 3 Manual for School Coordinatnrs AL
IEA/M3/Stage 3 Manual for Test Administrators L T

These manuals are available from ERIC Clearinghcuse.

The folloving extracts from these manuals have been appended to this particular
IEA instrument to provide r:searchers with the minimum necessary test instruction
information (e.g., such things as the ins’ructions on the practice items and the
varnings concerning the amount of time leti for the test have been omitted here).
For full details, please consult the appropriate wai.uals.

The Data Bank Instrument Number which appears below is a new number, assigned
_gince the instruments were administered for the purpose of easily linking items
in the instruments with the resultant variables in the Data Bank holdings. Each
such varigble is named in the codebook using the new instrument number and
(usually) the numoer of the item within the instrument from which the variable is
derived. The key to the new instrument numbers is as foliows:

l: Type of Instrument

Examination (student)
Questionnaire (student)
Teacher questionnaire
School questionnaire

030
n B N8

2: Student Population

l =1 6 = II and IV

2= II T= I, IT exd IV

3= III € =1 and 1V

L = IV & = IV Specialist

S =1 and 11 N = NA: Teacher or School questionnaire
3 Sub .'] act,

Science

Reading Comprehension

Literature

Mother Tongue (Keading Comprehension and Literature)
English as a Foreign Language

French as a Foreign Language

Civic Education

All Stage 2 Subjects

All Stage 3 Subjects

ALl Stage 2 and Stege 3 Subjects

L-5: Instrument. Within Type

One or two characters used when necessary to uniquely identify each
instrument wher. there is more than one instrument of the same type.

VWO & Lo wm
(D N N N O

Instrument Neme /avwur sod Ucience  Fotuting item:, -t K

Data Bank Instrument Number =LK
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BEST LY AVAILABLE

Note that six sepurate booklets were prepared. The first 2h items
in each were those found in instrument ElUH, and items 25-30 were
those found in inctrwment Fiopb, rUsQ, ELWSEK, ELSS, EWST, or FLSU,

respectively.

IEA/M3
Pop IV, p. 5-6

"Take out Booklet 11 from your envelope. Also, take out the small
envelope of ancwer cards and remove the yellow answer card No., 3. On
the frout of Booklet 11 is a letter. 1t will be either a "P", a2 "Q",

"$", a "™ or & "U". Also on your answver card there is

an "R", un
a column of letters and nuthers at the top right nand edge by the large
nunber 3. The last of thesce will also be a "P', u "Q", an "R", an "8",
a "M or a "U". Make sure this letter is th- same as the one on your
test booklet."

(The test administrator should hold up a copy of Booklet 11 and answer

curd 3 ané chow where they should match.)
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E4SR
1EA/M3 ) BEST Cu.y ft\v'/\.‘U\BLL

) continudd
Pop 1V, p. 9-0)

If any student finds that the answer curd does not mutch the test, then
the test administrator should correct the discrepuncy vy piving hin o
booklet which matches the letter on his answer card. The student t.hould

not be allev:d to change unswer cards.

Then say: -

"We are now ready to begin Section B. The enswers to questions in this

section ore Lo be markeld in part B on Lhe answer card. Find part B on
"

your ancwer card,

Indicute Seclion B o the answer card. Ther soy:-

"You will have sixty minutes for Scction B of the test. Renmenber do not

vast¢ time if you cannct answer a cuesticn, bui leave it and go on to

the next. Are there any questions?"



25.

26,

27.

IEA/11B (i)E4SR Y

SCIENCE - TEST 11B Set R BLST COPY Avpiizon

What is the minipum weight of NaCl that is needed to prepare
T.1 g of ohlorine? (Approximate atomio weights: Na= 23, Cl= 35,5),

A. 5.9 g.

B. 7.1 g.

C. 11.7 g. .
D. 12,7 g.

B. 14.2 g.

On the basis of the periodic table, which of the following would
be described best as an oxide which is only bdasgic?

A. AIZOS.
B. co.

C. P205.
D. 302 .
E. Ca0.

The graph shows the relationships between the carbon-dioxide (c02)
utilisation by wheat plante, the carbon-dioxide concentratidén
volume per cent) in the outside air and the light intensity
foot candles) respectively.
P ’
: i

|

£ PER MINUTE
3

i

<0, LTILISED
o
g

{03 010 Scumg AR CEnT !

’
o

0 W 0 loo e mvo ' ;
Ligur INTENsITY feor CANDLES SRR
-
It has been stated that the dats shown by the graph indicate
that one of )
tue faotors which limit carbon-dioxide utilisation under the range
of oonditions covered by the graph 1is the concentration of
carbon-dioxide present in the air. WVhich of the following
is correct?
A. The statement i3 true according to the graph.
B. The statement is falge according to the graph.
C. The statement cennot be judged by the graph but is
in acoord with an established biological principle.
D. The statement cannot be Judged by the graph and is not
in scoord with an established biological Principle.
E. The statement cannot be Judged by the graph or by an
established bislogical rrinociple.
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BEST COPY AVAILABLE
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IBA SIX-SUBJECT SURVEY INSTRUMENTS BEST COpy AVAILABLE

The basic procedures to be followed in the main testing of the IEA Six-Subject
Survey were set out in a series of manuals:

Stage 2 IEA/M1 Manual for National Centers

IEA/M2 Manual for School Coordinaters DA PERLUTHTNT Ok nEALTH

IEA/M3 Manual for Test Administratoxr. NATIONAL MSTILTE OF
Stage 3 IEA/M1/Stage 3 Manual for National Centers IERRETRE ~"*M-‘_W~:

IEA/M2/Stage 3 Manual for School Coordinators SR SR L SRR

-t % T NP A v W) ey
wy Pt g

IEA/M3/Stage 3 Manual for Test Administrators v e N

LI “t L . [ e

These manuals are available from ERIC Clearinghouse.

The following extracts from these manuals have been appended t¢ this particular
IEA instrument to provide researchers wita the minimum necessary test instruction
information (e.g., such things as the iustructions on the practice items and the
warnings concerning the amount of time left for the test have been omitted here).
For full details, please consult the appropriate manuals.

The Data Bank Instrument Number which appears below is & new number, assigned
.gince the instruments were administered for the purpose of easily linking items
in the instruments with the resultant variables in the Data Bank holdings. Each
such variable is named in the codebook using the nev instrument number and
(usually) the number of the item within the instrument from which the variable is
derived. The key to the new instrument numbers is as follows:

1: Type of Instrument

E = Examination (student)
Q = Questionnaire (student)
T = Teacher questionnaire
8 = School questionnaire

2: Student Population

les] 6 = II and IV

2 = II T= 1, I1 and IV

3= III 8=1and 1V

L = TV S = IV Specialist

5= I and II N = NA: Teacher or School qQuestionnaire
3: Subject

S = Bcience

R = Reading Comprehension

L = Literature

M = Mother Tongue (Reading Comprehension and Literature)
£ = English as a Foreign Language

French as a Foreign Languege

Civie Education

All Stage 2 Subjects

ALl Stage 3 Subjects

A1l Stage 2 and Stage 3 Subjects

VWM QL
s anrua

L-5: Ingtrument Within Type

One or two characters used when necessary to uniquely identify each
instrument when there is more then osne instrument of the same type.

Instruzi:nt Name Advanced Science Rotating items, Set 8

Data Bank Instrument Number EL3S
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Note that six separute booklets were prepared. The first 24 items
in each were those found in instrument EWSBE, and items 29-30 were
those found in instrument ELWSP, BUSQ, EBWSR, EkSS, EWST, or EWSU,

respectively.,

TEA/N3
Pop 1V, p. 5-6

"lrake out Booklet 1) from your envelope. Also, tuke out the small
envelope of answer cards and remove the yellow answver card No. 3. On
the front of Booklet 11 is a letter. It will be either a "P", a "Q",
an "R", an "S", a "I" or & "U". Also on y«ar answer card there is

a column of letters and numbers at the top right hand edge by the large
nunber 3. The last of these will also be a ?P", a "Q", an "R", an "s",
a "I or a "U". Maze sure this letter is th- same as Lhe one on your
test booklet."

(The test administrator should hold up a copy of Booklet 11 and answer

card 3 and show where they should mateh. )

4- O EC D 24 o0 @ C@cS
Somooe 2SS oc oo
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b - S ° This is the Jetter
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A ol o Bl £ o that should match
c
, w <£A«1mq1 the letter on the
H L2 U .".'\v:.al"'
y Ny front cf the test
- ] _
booklet.
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3
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L oo 23 e cverey
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1EA/M3 ; continucd
P()p 1\', p. 5_6) BEST CO{\ AVA,lAriLf

IT any student finds that the ancwer curd doer not match the test, then
the test miministrator should correet the discrepansy by giving hin a
tooklet which matches the letter on his ansver card. The student should

not be allowed to change unswer cards.

Then say:-

"We are now ready to begin Section B. The enswers to questions in this
section are to be marked in part B on the answer card. Find part B on
your answer card."

Indicute Section B on the answer card. T:er say: -

"You will have sixty minutes for Section B of the test, Remember do not
waste time if you cannot ansver a cuesticw, but leave it and go on to

the next. Are there any questions?"

10N>
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S TINCT - TEAT 118 -et = BEST COPY AVANLABLL

25, \ 50 kg boy s-ands on a trolley of mass 100 kg, The
trolley is travelling to the right on rails at a constant

speed of 6 m s,

SIDE VIEW 50 kg

P Le 45225:_-"" 6 m/s
~ @) @)

Boy Jumpa
PLAN VIEW A
:
) e— » ¥ ' ——— ¥
)
o | — ¢

After the boy jumps sideways off the trolley pushing
off at rirht angles to it, the speed of the trolley is about

A, 3 m/s.
B, 4 m’s.
c., 6 m/s.
b, 9 m/s.
Y, 12 m/s,
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e Thotnvee Uiemieex 1, , and ? 8ive the graphical construction
Vor tre fua e 0' of the objrct O as produced by the thin lens L
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BIST COI'Y AVANLABLE

S B
0
T"-:::
“ -
&
0
b
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which, 1f any, of these three figures are correct?

A. Figures 2 and 3 are correct,

N, Figures 1 and 3 are correct.

C. PFigures 1 and 2 are corvect.

D. None of the figures asre correct.
E. All three figures are correct.

.7+ The presence of ions in an agueous (water) solution of a
substance is most directly detected by

A. finding out 1f it e¢-nducts electricity.

3. measuring the density of the solution and comparing it
with those of the pure solute and vater,

C. seeing 1f the solution hes an eleetric charge,

D. evaporating the solution and testing the residue for
conductivity.

E. adding sn ionic substance and seeing if there is a
reaction,

t. The electronegutivity (electron attracting pover) of a given
“iezent on Pauling's scale can be estimated from the electro~
regativities of the neighbouring elements in the periodic
tatle, In estimating the electronegativity of ohlorine from
th=ie of the elemente to the left and right of it in period III,
toeoviete aindng factor i thet, in going to the right in the period

chemical reactivity decreases,

the numter of filled energy levels pe:r atom increases.
the van der Waals radius increases,

the density decreases,

the nuclear charge increases.

ol S NS RF IR
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; and ¥ represent ‘wo forms of the same moth, a liht aprecrled
cor+ and A rredoamirantly dark, or melanice, form,

. . some nnvrts ool -1
ERIRRT L cre et wat it ot a0t thro T LE AFATS R
PR e .0 1 .r « a7 cauLe e effer of L. n
e Com ety e 0Ll o 1o oer rrov o Lo tro s
: v g % fpreng g t.ene beonne Flacke ] w14 500,

. 1 r e o Car= af 4.ig moth tand ‘.on; vee  recoried
v e Lot fern . tLe 1135% the dark Jorm YV owasS
ponerte: fro o coe ot iege ¢ vepin) arensg, G0 owne e o
RUSERTr- S EEE U SUL RS SN N AN S o 4 fop ad Ye omn nuite t0TTIO

RN t ol AL entitoe g, e cowtoner of Lhe o

fornm, maneeonlls @ e vyt ol Tarte LoD, hore

o o eamnroan3 wn T 3 of e ot monciiatior,
N Ste Lient T or rre s ‘e wreas v from
vote wrr o Test o,

Which of the following best explains
specimen in 18507

A. The colour change was induced by

the appearance of the dark

air pollution.
to the change in external

B. The organisms adapted themselves
environment.

C. Air pollution affected the moths directly after their
emergence fr.m the pupal astage.

D. A mutation, that had occurred before but had failed to
become established, became established because it was
favoured by chinged in the external environument.

E. The caterpillars ate soot contaminated leaves and dark

moths developed from them.

105
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In a1n experiment with a certain plant, the photosynthetic rate

per unit of leaf area was measured at different light intensities,
Tgv oxpgrimvnt wga repeated at three different temperatures,

57Cy 15°C and 25°C., An adequate supply of carbon-dioxide wag
maintained throughout the experiments. The graph shows the results.

25%
e
3
*
o
£ 5%
P 4
s
a
& 5%
-
4
-
o
&

© 10 » » 0 80

LIGHT INTENSITY (N 100 FOOT Cawoias)

''n the basis of the data ;riven in the graph, what factor
¢+ faectors determine the Photosynthetic rate in 11iqht
intensities more than T, 000 ,0ntegcanlpng?

A. Light intensity,

B. Temperature,

C. Temperature and light intensity,

D. Water status of plant.

E. No factor can be ascertained from the craph.

XY
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The vesic procedures to be tolloved in the main testing of the IEA Six-Subject
Survey were get out in a series of manuals:

Stage 2 IFA/M1 Manual for National Centers

IEA/M2  Manual for School Coordinators A oy e

IEA/M3 Manual for Test Administrators - ?“.Tfl“'f -
Stage 3 IEA/Ml/Stage 3 Munual for National Centers o

IEA/M2/Stage 3 Muanual for School Coordinators S T

IEA/M3/Stage 3 Manual for Test Adninistrators S
These manuals are availadble from ERIC Clearinghouse.

The following extracts from Lhese manuals have been appended to this particular
IEA instrument to provide researchers with the minimum necezsary test instruction
information (e.g., such things as the instructions on the practice items and the
Varnings concerning the amount of time left for the test have been omitted here}.
For full details, please consult the appropriate manuals.

The Dats Bank Instrument Number which appears below is a new number, assigned
.since the instruments were adninistered for the purpose of easily linking items
in the instruments with the resultant variables in the Data Bank holdings. Each
Such veriable is named in the codebock using the new instrument number and
(usually) the number of the item within tre instrument from which the variable is
derived. The key to the new instrument numbers is as follows:

1: Type of Instrument

E = Examination (student)
Q = Questionnaire (student)
T = Teacher questionnaire
8 = Scheol questionnaire

2: Student Population

la=l 6 = II and IV

e s JI T = [, I and IV

3= 111 € =1 and IV

4L = IV S = 1V Specialiat

5= 1 and II N =2 LA: Teacher or School questionnaire
3: Subject

Science

Reading Comprehension

Liter .ure

Mother Tongue (Keading Comprehension and Literature)
Englisl as a Foreign Language

French as a Foreign Language

Civic Education

All Stage 2 Subjects

All Stage 3 Subjects

5 w ALl Stage 2 and Stage 3 Subjects

L-S: Instrument. Within T--pe

whvaO=taga It ow
n R OB OE & O &

One or two characters used when recessary to uniquely identify each
instrument when there is more than one instrument of the same type.

Instrument Name Advanced Ccicence Rotating it._c_m:,:r,. Set T

Date Bank Instrument Number ©4IT

LA
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Note that six veparate booklets were prepared.  The first 2L itoms
in each were those found in instrument RELSB, oand items 25-30 were
thone found in instrument ELEP, FWSQ, EUSR, EWOS, EWST, or EheU,

respectively.

IEA/M3
Pop 1V, p. 5-0

"Puke out Rooklet 1) fiom your envelope. Also, take out the small
envelope of anuwer card:s and »c . 'e the yellow answer card No. 3. On
the front of Booklet 11 it & lYciter. It will be either a "P", a "Q",
an "R", an "S", a "T" or a "U". Also on your answer card there is

a colunn of letters and numbers at the top right hand edge by the large
nurber 3. The last c¢f these will also be a fP", a"Q", an "R", an "8",
a "M or o "U". Make surc this letter is th: samc as the onc un your
test booklet,"

(The test administrator should hold up a copy of Booklet 11 and answer

card 3 and show where they should mateh,)

that should match
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Pop 1V, p. 5-0) . Lt

IT any student finds that the answer card does not mateh thc test, then
the test administrator should correet ihe diserepundy ty giving him a
booklel which muatches the letter on his answer card. The student should

hot be wllowed Lo change unswer cards.

Then say:-

"We are now ready to begin Secﬁion B. Th~ ensvers to questions in this
section ere Lo be marked in part B on the answer card. Find part B on
your ancver card."

Indicate Secetion B on the answer card. Ther sey:-

"You will have sixty minutes for Section B of “he test. KRemember do not
waste Lime if you cunnot answer a ouestiewn, but leave it and go on to

the next.  Are there any questions?"

200
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SCIENCE = TEST 11B Set T BEST COPY AvAILABLE

Each resistor in the diagram has the same resistance R. Wh-t
resistance will be measured between terminals X and Y?

A,
B,
Ce
D.

E.

’R.

A jar of oxygen gas and a Jar of hydrogen gas are at the same
temperature. The molecules of the two feses have on avera;e the

same
A. velocity.

B. momentum,

C. force,

D. potential energy.

E.

translational kinetic energy.

The rate of reaction of two substances X and Y is measured at
several concentr.tions of X and Y as shown in the table.

Rate of reaction millimoles/litre second 12 36 24

Concentration of X moles/litre 5 15 10
Concentration of Y moleg/litre 5 5 10

The rate of reaction is

A.

B.
cC.

D.

proportional to the concentration of X but independent

of the concentration of Y.

proportional to the concentration of X and Y.

proportional to the concentrstion of Y but independent of

the concentration of X.

dependent cn the concentrations of X and Y but not satis-
factorily expressed in A, B or C.

dependent on some unupecified fzctors other than concentration.

SRS
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e whith of the f llowing best describes the egg cell in the emdbryo
sac ot a plant?

A. It is formed by mitosis,

R, It gives rise to the endosperm.,

o« It is analogous to a pollen grain.
D. It is a zrgote.

E. It is a female gamete.

'« Which one of the following formulae represents a substance

which you would NOT expect to exist under normal laboratory
conditions?

A. NHHQ
R, H,S.
fo)

. SiOe.
D.  AlC1..
e 030

»
%)
vy
’...‘»
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30. X and Y repre=zent two forms of the same moth, a 1isht
speckled form and a predominantly dark, or melani., ‘o...

During the 19th century the air in some parts of England
became increasingly polluted with soot through the growth

of industry; based on the during of coal. One effect of this
pellution was that lichens would no longer grow on the trunks
and branches of trees as these became dlackened with soot.

Until 1850 the only ferm of this moth that had been recorded
was the light form X, Then in 1850 the dark form Y was
reported from one of these industrial areas. By the end

of the 19th century the derk form had decome quite common
and now it is, in many localities, the commoner of the two
forms, especially in the vicinity of large towns, where

it eften comprises as much as 95% of the tetal populatien,
although the light form predominates in areas away from
large centres of population.

The papagraph describes a case of evolution through

A, sexual selection.

B. natural selection.

. 1intra-specific competition.

. geographical isolation.

. the inheritance of acquired characters,

moaQ
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IEA SIX-SUBJECT SURVEY INSTRUMENTS

The basic procedures to be followed in the main testing of the IEA Six-Subject
Survey were set out in a series of manuals:

Stage 2 IEA/Ml1 Manual for National Centers

IEA/M2 Manual for School Coordinators T o e
IEA/M3 Manual for Test Administrators AT
Stage 3 IEA/Ml/Stage 3 Manual for National Centers R AT
TEA/M2/Stage 3 Manual for School Coordinators eI
IEA/M3/Stage 3 Manual for Test Administrators AU

These manuals are available from ERIC Clearinghouse.

The following extracts from these manuals have been appended to this particular
IEA instrument te provide researchers with the minimum necessary test instruction
information (e.g., such things as the instructions on the practice items and the
varnings concerning the amount of time left for the test have been omitted here).
For full details, please consult the appropriate manuals.

The Data Bank Instrument Number which appears below is a new number, assigned
_since the instruments were administered for the purpose of easily linking items
in the instruments with the resultant varisbles in the Datae Bank holdings. Each
guch variable is named in the codebook using the new insgtrument number end
(usually) the number of the item within the instrument from which the veriable is

derived. Th2 key to the new instrument numbers is as follows:

1: Type of Instrunent

E = Examination (student)
Q = Questionnaire (student)
T = Teacher questionnaire
8§ = School questiomnaire

2: Student Population

1=1 6 = I1 and 1V

2= 17 7= 1I, II and IV

3 = 111 8§ =1 and IV

L = IV 8§ = IV Specialist

5= 1 and 1I N = NA: Teacher or Schcol questionnaire
3: Subject

S = Science

= Reading Comprehension

= Literature

= Mother Tongue (Reading Comprehension and Literature)
= English as a Foreign lLanguage

= French as a Foreign ..anguage

= Civic Education

e All Stage 2 Subjects

= All Stage 3 Subjects

5 = All Stage 2 and Stege 3 Subjects

L-5: Ingtrument Witain Type
One or twc characters used when necessary to uniquely identify each
instrur-nt when there is more than one instrument of the same type.

whao=swRXe

Instrument Name Advanced Science Rotating items, Oet U
Data Bank Instrument Number_ ELSU

210
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Note that six sepurale booklets we  prepared. The first 24 items
in each were those found in instrurent El 8B, and items 25-30 weve
those found in instruwment EWSP, ENSQ, EWSR, EWOS, ELST, or ELSU,

respectively.

IEA/M3
Pop IV, p. 5-6

"Pake out Booklet 11 from your envelopc. Also, take out the small
envelepe of answer cards and remove the yellow answer card No. 3. On
the front of Booklei 11 is a letter. It will be either a "P", a "Q",
an "R", an "S", a "T" or a "U". Alsc on your answer card there is

a column of letters and nutbers at the top right hand edge by tke large
number 3. The last of these will also be a ?P", a "Q", an "R", an "s",
a "T" or & "U". Make sure this letter is th- same as the onc on your
test booklet."

(The test administrator should hold up & copy of Booklet 1. and answer

caré 3 and show where they should matceh.)

ICAI501,.08
[ 0 e |\
Lol S R Y R R WY — T =
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R v - 15 B 1
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B e e & L a8 W ey e emg -— This ].S the letter
o - - o o e BB o+ - <> >
B % tha” should match
E E% <ifi2:§u% the letter on the
'z ~y front of the test
booklet,
l o oo @ I oo
A oD ‘oo @
A
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BLST COHY AVAILABLE

If any studeat finds that the ansver card 2oes not match the tect, then
the test administrator rhould correet the diserepansy ty civing Lin a
booklel which mutches the letter on his answer eard. The student should

nol be alluw.d Lo change unswer cards.

Then say:-
"We are now ready Lo begin Section B. The enswers to questions in this

scction cre to be marked in part B on the ansver card. Find part B on
your answer card."

Indicate Section B on the answer cird. Ther sey:-

"You will have sixty minutes for Section B of the test. Remewmber do not
wvastc Lime if you cannct answer a ocuesticwn, but lecave it and go on to

the next. Are therd zny questions?"
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25« If a photon collides with a free electron

A. energy 13 conse-ved; momentum is not.

B. momentum is conserved; energy iu not.

C. both energy and momentum are corserved.

D. neither energy no momentum need be conscrved.

E. momentum is conserved; 4he nature of the collision
determines whether energy is conserved.

26, If, in an imaginary situation, a 1 kg block of ice at 0°C
is dropped from such a height that all of it is melted by
the heat generated on impact with the ground, from what
height wou«d a 25 kg block of ice have to be dropped to melt
completely, assuming thez* in both cases all of the heat is
absorbed by the ice?

A. 25 times as high.
B. 5 times as high.
C. 1/5 as high.
D. 1/25 as higr.
E. The same height.

27. A student wishes to see how temperatur. affects the solubility
of a salt in water. His method is as follows:

He shakes an excess of the salt with water at a known tempera-
ture until no more appears to dissolve. He theon filters to obtain
a clear solution. After weighing a portion of this solution, he
evaporates the water and weighs the dry salt. He then repeats

the procedure at the same temperatur~ as a check before proceeding
to anothsr temperatur-,

Which of the following is apt to caus the greatest error during
determinaticn of the solubility at a given temperature,

A. Allowing solution temperatur- to ch :nge prior to filtration,

B. Allowing solution temperature to change during evaporation.

C. Allowing solution temperature to change at any time during
the procedure.

D. "ot using the same size of salt crystals in the check
determinations.

E. Not adding the same excess of salt in the check determinations.

8. Tk maintenance of a c-znstant body temperature in man involves
a balance between production of heat and loss of heat. Which
of th~ factors given below least affects this balance?

As The circulation of the blood.

B. BEvaporavion of water from the body surfaces.
C. Muscular enntractinn.

D. Dilation of blood vressels in th~ skin.

F. The heating of cold air in the lungs.
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A coumpound X, of the formula CzHeO, on partinl oxidation gives

C%HOO. From this information, X is most likelv to be

an alkanal (aldehvde).

a tertiar: alkanol (alcohol).
an alkene (olefin).

a secondary alkanol (alcohol).
an ether

Some organisms are difficult to classify as plants or animals
because they are

A.
B.
c.
D.

Ee

decomposers.

capable of acting as both producers and consumers,
microscopic and thus too difficult to study.

able to build up complex foods, by making use of light
energyv.

producers,



IEA SIX-SUBJECT SURVEY INSTRUMERTS BEST COPY AVAILABLE

The basic procedures to be tollowed in the main testing of the IEA Six-Subject
Survey were set out in a series of manuals:

Stage 2 IEA/ML Manual for National Centers

N DE PARIASENY OF MEAL T
IBA/M2 Manual for School Coordinators fhucations wib Ak
IBA/M3 Manual for Test Adminisirators N Towcron 0
t te LI ESCIE T SR AR BN
Stage 3 IEA/M1/Stage 3 Manual for National Centers S

IEA/M2/Stage 3 Manual for School Ccordinators . .~ o tﬁff?f{
IEA/M3/Stage 3 Manual for Test Administrators =+ - -+ = = °

These manuals are available from ERIC Clearinghouse.

The following extracts from these manuals have been appended to0 this particular
IEA instrument to provide researchers with the minimum necessary test instruction
information (e.g., such things as the instructions on the practice items and the
warnings concerning the amount of time left for the test have been omitted here).
For full details, please consult the appropriate manuals.

The Data Bank Instrument Number which appears below is & new number, &ssigned
.since the instruments were administered for the purpose of easily linking items
in the instruments with the resultant variables in the Data Bank holdings. Each
such varisble is named in the codebook using the new instrument number and
(usually) the number of the item within the instrument from which the variable is
derived. The key to the new instrument numbers is as follows:

1: Type of Instrument

E = Examination (student)
Q = Questionnaire (student)
T = Teacher questionnaire
8 = School questionnaire

2: Student Population

1=1 6 = Il and IV

2= II Te 1, I and IV

3= III £ =1 and 1V

b= IV S = IV Specialist

5= 1 and II N = NA: Teacher or School questionnaire
3: Subject

S = Science

= Reading Comprehension

= Literature

= Mother Tongue (Reading Comprehension and Literature)
= English as a Foreign Language

= French &5 a Foreign Language

= Civic Education

= All Stage 2 Subjects

3 = All Stage 3 Subjects

5 = All Stage 2 and Stege 3 Subjects

L-5: InstXument Within Type

One or two characters used when rnecessary to uniquely identify each
instrument when there is more than one instrument of the same type.

MOEE XU W

Instrument Name OSpecialist Biology
Data Bank Instrument Number ESSB
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. In whicn o! tne roilowing mature cell types are nuclei typicaiiy
present”

A. Mammalian erythrocytes.
B, Stomatal guard celis.
C. Tracheids.

D. Bacterial cells.

E. Sieve tube elements.

Questions 2, >dand Y refer to the toliowing statement and the ac-
coupanying diagrams.

Simiiar fragments of a certain piant tissue were placed in 1%, 9% and
15% sugar solutions respectively. when viewed under the microgcope

atter they had reached equilibrium with the bathing solutien, Ringle
cells appeared as shown in the diagrams for the three solutions.
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4. Which of the three cells shown has the highest turgor pressure?

A. 1.

BO ;)’

Ce 3.

D. It is the same for a&ll three.
E. It is impossible to say.

5. What tille the space between the cell wall and the protoplast when
2 plant cell is plasmolyzed with a salt solution?

A. Water.

B, Alir.

C. Salt sclution.
D. Eectoplasm.

E. Cell sap.

o. In a certain species each of two gene pairs is located on a dif-
terent chromosome. For each pair, the gene may exist in either
of its two allelic forms, one of which is completely dominant
over the other. In whioh of the following orosses would all the
offspring be of the same phenotype?

A. Individuals both heterozygous for the two gene pairs.

B. Individuals both heterozygous for one and the same
gene pair, snd homozygous recessive for the other pair.

C. An individual heterozygous for both gene pairs, and
an individual homozygous recessive for both pairs.

D. An individual heterozygous for one gene psir and homo-
zygous dominant toxr the other pair, and an individual
homozygous recessive for both pairs.

E. An individual homozygous dominant for both gene pairs
and an individual heterozygous for both palrs.

7. In many breeds of cattle the polled condition (absence of hornms)
is dominurt over the presence of horns, and homozygous red oros-
sed with homozygous white produces roan (intermingled red and
white hairs) colour. Which of the following arosses will pro-
duce only horned roan offspring?

A. Polled red x horned white.
B. Horned roan x horned roan.
C. Horned red x horned white.
D. Polled roan x horned roan.
E. Polled white x horned roan.
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cang 0 reter to tne following photomicrographs oi divie

aing cells t'rom an anther taken trom a ! lower bud, and stalned to
chromosomes. Some of the stages are duplicated.

fhow

Sa

~«hen the photomicrographs are arranged in the order in whieh the

events they darict occur, which of the following processes do
they 1llustrate?

AQ
B.
c.
D.
E.

Fusion of nucilei in tertiiization.
Meiosis,

Mitosis.

2ygote rormation.

Rinary tission.

Number the rhotomicrographs in their most probabie order and
then setect {rom the choices below the one that corresponds
most neariy to vours. Bear in mind that some of the ntages
are duplicated.

3, v By M1, 120 1, iy Uy

13, o, 12, Ay 10, o, b, g, Jy 24 1,
LN By by vy 14, AN T

15, 9, 14, 1, 4 1,

S, 10, +y &, te 11
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*13% 12 the probable haploid number of chromosomes for this

- Cea e
'h‘ LR B

All the offspring from a hoeded/hooded x white/white eross in
rats are found to be hooded. If these F. hooded rats are mated
together and produce litters totalling %0 rats, which of the
following proportions is most likely?

A. 50 hooded : nil white.
B. 90 white : nil hooded.
C. 58 white : 12 hooded.
D. 24 white 1 26 hooded.
E. 10 white : 40 hooded.

In a living plant ocell chlorophyll absorbs iight and as a resulit

A. carbon dioxide is fixed into phosphoglyceric acid.

B. carbohydrates are formed

C. ATP is converted into ADP.

D. ADP is converted into ATP and hydrogen is released
from water.

E. oxygen is released from 002.

In slightly diluted sea water, the smail marine worm Gunds sweilis
when deprived of oxygen and shrinks agsin when oxygen is sSupe-
plied. What is the most likely explanation?

A. lack of oxygen results in an incomp.ete oxidation
o! waste products.

B. The lack of oxygen increases water absorption.

C. Excess water is poisonous to the organism.

D. When less oxygen is available, there is not enough
energy to oppose osmotic entry of water.

E. An increase of surtace area gives a better means of
oxygen absorption.

Grazing beef cattle utilise only about 1/7th of the piant food
they eat. The intensive rearing of animals in buiidings can
improve &reatly on this. Which of the following tactors is
Lteast likely to affect this?

A. Competition for food by other animals is prevented.
B. The animals receive leas light.

C. There is lesas loss of body weight.

D. Less energy is used in movement.

E. Special additions can be made to the diet.
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15. Whioh of the following would be the best way of testiag the
hypothesis that two given ensymes affec*t thLe rate of a ocertaina
reaotion?

A. Try the reaction with a mixture of the enzymes at
different temperatures.

B. Purify the enzymes and then try them out oa the
reaction.

C. Try the enzymes separately and tugether on the
reaction.

D. Try inhibiting one ensyme by dialysis.

E. Try aixtures of the enzymes in different propertiens
on the reaction.

16. Seoretions of endoorine organs are not directly responsible
for

A. ocaloium metabolism.

B. seoretion by the adrenal ocortex.
C. ohanges in the uterine lining.
D. ohanges of body temperature.

E. general bdody growth.

17. OCebalt ochloride paper is blue when dry. It gradually ochanges
colour to pink in the presence of water vapour. Three 1 om
square 4dry cobalt ochloride papers were treated as follevws:

The first vas fastened to the upper surface of a leaf by mesns of

a olip, the second to the lower surface in a uinilnr Nay, szd the
third hung free in the air. The time taken for the papors to achieve
@ standard pink colour was noted. The first took 9 minutes, the
gecond 10.5 minutes, the third 18.0 minutes.

Whioch of the following conoclusions is justified on this
evidence alone?

A. There are more stomata on the lover surface of
the leaf than on the upper.

B. No water vapour is given off from the lower surface of
the leaf.

C. The upper leaf surface gives off more water vapeur
than the lowver.

D. Both leaf surfaces give off water vapour at the
same rate.

E. There are no stomats on the upper surface of the
1°afo

14, The maintenance of a constant body temperature in man invol-
ves a balance between production of heat and lioss of heat.
Whieh of the faoctors given below least affeots this balance?

A. The ¢irculation of the blood.
B. Evaporation of water from the body surfaces.
C. Musou'ar eontraction.
D. Dilation of dlood vessels in the skin.
ERIC E. The heating of c0ld air in the lungs.

14
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1y, Lymph is forced into the tissues by

A. Dbdblood pressure.
B, the action of the liver.
C. intestinal villi.

D.. the action of the kidney.
B, o aiffus:on gradient.

20. Ino an experiment with s certein plant, the photosynthetic rate per
unit of leaf area was measured at different light intensities. Tgn
experigent was repeated at three different temperatures, 5C, 15°C
and 25 C. An adeguate supply of carbon dioxide was maintained
throughout the experiments. The graph shows the results.
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Questions 27 and 28 refer to the following. The primary funotiem of
& kidney tubule is tc reabsorb water. The diagrams show three types
of kidney tubules (nephrons).

27.

28,

29,

Which kidney tubule (nephron) is most likely to coour im a
desert animal?

A.
B.
C.
D.
E.

K.

-

It is impoasible to say.
It will depend upon whether the animal is a herbivore
or a carnivore. )

Whioh kidney tubule (nephron) is most likely to ocour in freshe
vater animals?

A.
B.
C.
D.
E.

LO
M.
It is impossible to say.

It will depend upon whether the animal is cold-bleoded
or warm=blooded.

Which of the following best describes the egg cell im the embrye
sac of a plant?

A.
B.
C.
D.
E.

It 18 formed by mitosis.

It gives rise to the endosperm.

It 1is analogous to a pollen grain.
It ia & zygote.

It is a female ganmete.

<8
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30.

3.

32,
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The diagrams show the external appearance or sections of emdbryenio
stages of two kinds of apnimals. Which two kinds are they?

A.
B.
C.
D.
E.

Amphibia and reptiles.
Echinoderms and mammals.
Fish and mammals.
Coelenterates and birds,
Insects and birds.

In order to obtain two orops in one growing season s farmer planted
some seeds which he had harvested the previous week but the seedn
failed to germinate. What can be conocluded from this observatien?

A.

B.
C.
D.
E.

The farmer did not provide the right conditions fer
gernination.

The seeds needed a longer pericd of maturation.

The farmer had not removed inhiditing sudstances.

The seeds rasquired a period of low temperature.

The data are’inadequute for a conolusion to be reached,

Some organisms are difficult to classify as plants or animals
because they are

AO
B.
c.
D.

E.

decomposers.

capable of acting as both producers and consumers.
microscopic and thus too difficult to study.

able to build up ocomplex foods, by makinguse of light
en ergY.

produoers.
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uections 33, 34, 3% and 36 refer to the following drawing
and the descriptive paragreph.

$ and Y rercesant two fyrms of the same moth, a light speckled
Formoanit a predoniian v dark, or melanie, form,

Juring the 19th century the air in some paris of England
becane increausingiy polluted with soot througsh the growth

of industr  based on the buriing of coal, One effect of this
rollution was inr* lichens would no longer prow on the trunks
and branchey of ‘reer~ as these became blackened with socot.

Until 1250 the anly {orm ot this moth that had been recorded
was the lishkt *orm .,  Then in 1550 the dark form Y was
reported froem one o) ihese indus.rial areas, By the end

of the 19th centur: the dark form had become quite common
aad now it is, in many Tocalities, the commoner of the two
forms, especinll: i: the vielnity of large towns, where

it often comprines ap mueh ns "5 . ar tie total population,
alshowsh the Tivht ey rredominaten in areas away from
lar-e centres .7 po:ul-tiorn.

33, R o oo S e e s parace o the
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35.

36.
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Whioh one of the following hy.otheses would be of ¥
when designing experiments to investigate the problem desoxribed in
the paragraph.

A. Caterpillars trom eggs laid by pure-breeding light-
coloured moths will emerge as dark-coloured moths if
fed on leaves oonta~inated with industrial soot.

B. The dark form of moths can be obtainaelby irradiating,
by means of X rays, the eggs laid by pure-breeding
light-coloured moths.

C. When bred in captivity under extreme conditions of
temperature or humidity the dark form proves hardier
than the light form.

D. The dark-coloured adults fly more strongly than the
light=coloured ones.

E. If paper models of the two forms are exposed in equal
numbers on & dark tree trunk, birds will peck off more
of the light ones tkan the dark ones.

The paragraph describes a ocase of evolution through

A. s8sexual selection,
B. natural selection.
c. intra=gpecific competitio:.

D. goographical isolation.
E, the inneritance of aciuire:d characters,

Wwhich one of the following statements is probably NOT true of
this species of moth?

A. It usually frequents woodland heabitats.
B. It rests during the daytime on exposed tree trunks
and branches.
C. It is apparently distasteful to birds.
D. The caterpillars feed on the leaves of trees.
E. It will often be caught in moth traps near large towns.

Phe Galapagos Islands in the Pacific are believed never te have
been connected to the mainland. In the Islands there are 14 species
of finoh-like birds with no obvious relatives elsewhere in the
world. The finches vary from island to island. There is a olose
resemblance between species in plumage, calls, nests, and eggs,

but each species differs greatly in beak modifications according

to the diet. The species do not interbreed and do not compete for
food. It is stated on this evidence that isolation is an important
factor in the production of new species.

A. The statement is supported by the information given.

B. The statement is not supported by the information given.

C. The statement is contradioted by the information given,

D. The statement is known to be false but this is not sup-
ported by the information given.

E., No relevant information is given.
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38. It has been noticed in reoent years that the proportion ef inseots
surviving after exposure to certain insecticides has shown a gra-
dual inorease with succeeding generations. 0f the following, which
is the best explanation”?

A.
B.
C.
D.
E.

World changes in oclimate have provided a new environment.
Insects whiech have been exposed to the insectioide and
have recovered have passed on an immunity to their off=-
spring. _
Elimination of the less resistant strains gives the
resistant ones 2 greater chance of success.

Changes in the hadits of the insects have ensbled them
to survive.

The insecticide causes favourable mutations.

39, An adaptation one might expect to find in some "suocoessful™ desert
plants would be a

A.
B.
C.
D.
E.
40. Which of
A.
B.
c.
D.

E.

large leaf area and a thick impermeabdle gutiocle.
large leaf area and a large abdsorbdbing root surfsoe,
spall leaf area and & large adsording root surfsoe.
small leaf area and a thin, permeadle cutiole,
small leaf area and a small absorbdbing root surface.

the following does NOT provide evidence of evolution?

Green plants can be arranged in order from simple to
complex,

Robryos of bdirds, reptiles, and mammals have gill olefts
resembling those of a fish embryo.

The ancestry cf animals like the horse can be traced
through the foseil record.

The caecum is present in all mammals including man dut
is only funotional in some.

The individuals within a specles differ consideradly one
from another.

bed
o
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IEA SIX-SUBRJECT SURVEY INSTRUMENTS

The basic procedures to be tollowed in the main testing of the IEA Six-Subject
Survey were set out in a series of manuals:

Stage 2 IEA/M1 Manual for National Centers

IEA/M2 Manual for School Coordinators RTINS i
IEA/M3 Manuel for Test Administrators ROV
Stege 3 IEA/M1/Stage 3 Manual for National Centers L L I
IEA/M2/Stage 3 Manual for School Coordinators h Ly
IEA/M3/Stage 3 Manual for Test Administrators R T

These manuals are availadle from ERIC Clearinghouse.

The foilowing extracts from these manuals have been appended to this particular
1EA instrument to provide researchers with the minimum necessary tes* instruction
information (e.g., such things as the instructions on the practice items and the
varnings concerning the amount of time left for the test have been omitted here).
For full details, please consult the appropriate manuals.

The Data Bank Instrument Number which appears below is a nev number, assigned
.8ince the instruments were administered for the purpose of eamsily linking items
in the instruments with the resultant variables in the Data Bank holdings. Each
such varisble is named in the codebook using the new instrument number and
(usually) the number of the item within the instrument from which the veariable is
derived. The key to the new instrument numbers is as follows:

l: Type of Instrument

E = Examination (student)
Q = Questionnaire (student)
T = Teacher questionnaire
S = School questionnaire

2: Student Porulation

1s] 6 = I1 and IV

2 s II T=1I, I and 1V

3 & III 8 = I and 1V

L = IV S = IV Specialist

5= 1 and 1I N = NA: Teacher or School questionnaire

S = Science

Reading Comprehension

= Literature

= Mother Tongue (Reading Comprehension and Literature)
= English as a Foreign Language
=
3

French as a Foreign Language
Civic Education

= All Stage 2 Subjects

3 = Al) Stage 3 Subjects

5 = All Stage 2 and Stage 3 Subjects

4-5: Instrument Within Tyve

One or two characters used when necessary to uniquely identify each
instrument when there is more than one instrument of the same type.

vOSEILYw

Instrument Neme Specialist Chemistry
Date Bank Instrument Number_ gSSC

Q|2
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One hour was allowea for this exam
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1, Which of these solutions is one-molar, that is, 1 M ?

A. A solution containing 1 molecule of solute per unit
volume of water,

B. A soluticn conteining 1 molecule of substance dimsolved
in 1 mole ul water,

C. A solution containing 0.1 formula welght in grams of &
substinoe in 100 millilitres of solution.

D. A solution containing 0.1 gram of solute in 100 pillilitre
of solution.

E. A solution containing 1 formula weight of solute in
1 pillilitre of water.

2. Which one of the following formulae represents a substance
vhich you would NOT expect to exist under pormal laboratory

conditions?
A. NaH.
B. 328.
c. 8102.
D. A1012.
E. 05.

3. If N is Avogadro's pumber, and the gran molecular weight or moler
veight of a compound is A, the weight of one molecule of the

cohpound is
A, N/A.
B. AxN.
C. 2A x N.
D. 4/N,
E. 2A/N.

4. What is the change in oxidatlon number (oxidation state,
valenoy) of wanganese in the reaction represented by the

equation
Mno2 + 4 BCl —a 1‘!:1012 + 012 +2320?
A, 2.
B. 3.
C. 4.
Do 50
EO 60

5. When an aqueous solution of sodiunm iodide ia eleotrolysed with

blatinum electrodes, the main product at the cathode (negative
electrode) is o

A, oxygsh mslesules,

B, 4odine moleocules.

C. hydroxyl ions (O0H™).
D. so6lup atoms,-

E. hydrogen molsvules,




P2 VIS R

o

T

8.

BEST COPY AVAILABLE HEAATE

o 5 coaf o scubstunceo 4L ddcsolved ip 40 ¢ of eawphor, tihu
“woonin point of the eauphor i lowered (dopregced) by 50°C,
i oleocular depre.gion of fvcezing point for canphor (1000

va 5 :elvent) in 40°C. The olecular weight of the nubsiance
i

o 04

o N0

Ce o 30,

e 100,

120,

What is the minimum weight of NaCl that is needed to prepere 7,1 g
of chlorine? (Approximate atomic weights: Na = 23, C1l = 35.5)

A, 5.9 &.

B. T.1 &

C. 1107 [}

D, 12.7 &.

E. 14.2 g.

wm 0o J L] é} 2]
Cepperd (SO, Silve No Sodium [ NeoW
Sulphate Nitrate Hydroxide

Copper strips K and L, silver strips M and N and platinun

strivs 0 and P, which are equal to each other in surface

area and weight, are hung opposite each other inesqueous solutions
of copper sulphate, silver nitrate and dilute sodium

hydroxide respeotively. They are conneoted in series as

the figure shows, and & constant ourrent of 0.5 amp is sent
through for 30 minutes. '

Approximate stomic weights : Ag = 108 Cu = 63.5 Pt = 195
H - 14.0 0 - 1600 H - 1.m

Na » 25:1 S = 52:0
1 Faraday = 96,500 coulombs; Avogadro's number = 6.02 x 1023
moleoules/ g mole.

Which strip geined most weight?

A. Copper strip X.
B. Copper strip L.
C. Silver strip M.
D, Silver strip N.
E. Platinum strip P.
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11.

12,

13.
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e elemnents become less metallic and the heaviest
elonet 1 the fFrop 13 ron-metallio,.
T oalemesds bave atont the same metnllis properties,
0oL ete s suon o tre !t oo their metallic prop-
ert.es, wiirn var: per.od:cally a:d w0t by groups.
e oleme s shor o trend 1 their metallic prope-

erties cescause the
o metallic an! .o

periodie table gives r.o puide
=-metallic properties,

If an atom of a radiocactive element first emits an alpha particle
and then emits @ beta particle, the nuclesar charge will

A,
B.
C.
D.
E.

decrease
increase
decrease
deorease
decrease

by 1 unit.
by 1 unit.
by 2 units.
by 3 units.
by 4 units.

The word "covalent" is correctly used to descride all the
strong bonds between the atoms in

A.
B.
C.
D.
E.

The prese'.ce of 10ns |
substarce

A,
B.

C.
D.

E.

magnesium oxide.
copper sulphats.
sodium chloridw.
carbon disulphide.
nickel,

an agucous (water) soluticn of a
is most directly detected by

finding out if it conducts electricity.

measuring the density of the solution and comparing it
with those of the pure solute and water.

seeing if the sclution has an electric charge.
~vaporating the solution and testing the residue

for conductivity. '

adding an ionic substance and seeing if there is

& reaction.

Which of the following series of numbers represents the electronic
structure of an element with a variable valency (oxidation state)?

A,
BQ
C.
D.
K,

2, 8,
2, 8,
2,
2,
2,

7.
15, 2.
18, 2.
g8, 1.
18, 7.

LR ¥
e
¢ -~
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Questions 14 and 15 refer to a portion of the periodic table

I III VII VIII
T U v w
X

Hypothetical elements T, U, V, W and X are located in the uppexr
helf of the periodic table of elements shown above. Elements
T, Uy, V and W are all in the same period, with element T a
member of group I, element U a member of grovp III, element V
& membexr of group VII and element W the last element in the
pericd. Element X is in the same group =s element V and is
immediately delow it.

Which of the following comparisons of elements T and V is
correct?

A. V ims more eleotronegative than T.

B, V is more metallic than T.

C. Atoms of V have fewer valence electrcns than do
those of T.

D. Atoms of V have fewer electrons than do those of T.

E. The usual valence (combining capacity) of V is
greater than that of T.

Which of the following compariscns of elements V and X is
correct?

A. Atoms of V have fewer valence electrons than
atoms of X.

B. Atoms of V are smaller than those of X.

C. V is aore metallic than X.

D, V is much less reactive than X,

E. V has a much higher melting peint than X.

The boiling point of sodium chloride (formula weight 58.5) is
1413°C whereas the boilingopoint of carbon tetrunchloride
(formula weight 154) 1s 77 C. On considering the formula
wveights 1t might be expected that carbon tetrachloride would
have the higher boiling point. The reason for the observed
result is that sodium chloride is

A. a solid and carbon tetrachloride is a liquid.

B, ionic¢ and carbon tetrachloride is covalent.

C. an inorganic substance whereas carbon tetrachloride
is an organic substance.

D. soluble in water whereas carbon tetrachloride is not.

E. Dbased upon & ocubic unit lattice but carbon tetrachloride

has a tetrahedral unit structure.
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Chromic chloride hexahydrate has the empirical formuls
CrCl3.6H20. It exists in several isomeric forms and when one

of these isomers is allowed to react with excess of silver
nitrate in aqueocus golution 2 moles of silver chloride are
precipitated for every mole of the chromium salt. The nature
of this : :- . seaer w.lt ve repregerted as

A. Cr(320)2+ + 3017,
B. Cr013(320)3 + 35H,0.

2+ -
c. (crCl (320)5) + 201 + H,0.

+ -
D. (Cr012(320)4) + CL + 2m,0.

e. [c1 o1 o
\bﬁzp \d 128_0
/ N \ + ) .

Cl Cf” Cl

The half life of the radioactive isotope potassium, K42, is
12.4 hours. The activity of a sample will be reduced to 3%
of its original value after an estimated time of

A, 12.4 hours.
B. 37.2 hours.
C. 42 hours.
D. 63 hours.
E. 124 hours.

Selenium is the element below sulphur in the periodic table.
One would expect selenium to

A. Ybe a metal with a high boiling point.

B, form & potassium oxy-salt of formula xaseo4.

C. bdburr in air to form an oxide SeO.

D. dissolve in nitric acid to form a salt Se(NO )4.

E. form a compound H?Se which is weakly acidic'3
in aqueous solution.

Which one or the following compounds can exist in optically
active forms?

?H
A. CH,CHCH_.
3 3
) CH QCH-CH.CH L]
B CHz.CH=CH.CH;
c. oH
BOCH_,-CBE~CE OH.
2 2
D. CH}.CH'CHzo
E. ?H
CH_-CH-CH.CH,.
3 2773
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Queations 21 and 22 refer to the following.

¢t are gle. five bottles, each containing a different
Sretr o ozompo i, togetiier withtthe follow.:.g informatio::

wtate at itoom

0ttle Label velting Point°7 3oiling Point?: Tenperature
(i) -183 -89 gas
(i1) - 20 9 gas
(iii) ~130 36 liquid
(iv) - 78.5 138 liquid
(v) 284 290 solid

Considering the factors which irnfluence the strength of
intermolecular (van der Waals) forces, hydrogen bondin

and solubility, select one of the following compounds %A to )
in answer to questions 21 and 22.

A. ~CH_~CH,_~CH_~CH..
CH5~CE,~CH,~CH,-CH,

CH

B. CH.-G-0F
B "
3
c. ¢C H - - - OH.
35-0 o 032 Cﬂé 032 H
D. CH_-CH_.
3 3
E. HN\‘CI‘GOQF
)
C\\\
HOOG/ H
ot £ thes ontunds s o cortained . bLottle (i)?

18]

.« hlch o these compoids is contained irn bottle (v)%

W)
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The electronegativity (electron attracting power) of a given
element on Pauling's scale can be estimatal from the electro-
negativities of the neighbouring elements in the periodic

table. In estimating the electronegativity of chlorine from
those of the elements to the left and right of it in period III,
the determining factor is that, in going to the right in

the periogd,

A. chemiocal reactivity decreases.

B. the number of filled energy levels per atom increases.
C. the van der Waals radius increases.

D. the density decreases.

E. the nuclear charge increases.

In a similar manner to that described in the previous question
an eleoctronegativity value for radium (Ra) can be obtained by
using the electronegativity values of the neighbouring elements

in Group II. The determining factor in this case is that in
going down group I1I

A. mwmelting point increases.

B. the number of filled energy levels per atom increases.
C. atomic radius decreases.

D. nuclear radius decreases.

E. electrical conductivity deoreases.

129
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Questions 25 to 27 relate to the following potential enexgy
diagran for the reaction Br + Hz--’ HBr + H.
ENeR €Y
W A ? 3
X
X Y 2
/L _¥.Y_|..
RERcTIoN PATHWAY
CERC TANTS ————————3 MReDUCTS
25. The heat of reaction is represented by
A, W,
B. X.
c. Y.
D- ZO
E. 2 mipus W.
26. The energy of activation for the above reaction is represented by
A, W.
B. X.
c. Y.
D. Z.
Ea Z minuﬂ w.
27. The activation energy for the reverse of the reaction given above
(i.0. for the reaction, EBr + H~—>3r + xz) is represented by
A. W.
B. X.
CO Y.
D. 2.

E. 2Z plus X.
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28. Which of the following represents the variation of the number of

molecules or atoms, LY having energy E in a sample of & gas at
room temperature?

"t "t "t
A. B. C.
ﬂE ﬂt/_-
£ £
D, E.

29, A resction does not take place in the dark but proceeds
explosively as soon asg exposed to light. Which is the best
explanation of this fact?

A. light provides the energy which 1is released as heat
in the explosion.

B. Light initiates the reaction which then proceeds
very rapidly.

C. Light acts as a catalyst, being regenerated during
the explosior..

D. Light heats the unstable reactant(s) which then
explode.

E. The total reaction is endothermic and light initiates
it by supplying much more thaa the required energy.

30. Assuming equilibrium is reached in the reaction

2C0 + 0. == 200

A > A H = -135 keal (The reaction

to the right is
exothermic.)

& greater yield of CO_ will be obtained by

2
A. raising the temperature and pressure.

B. lowering the temperature and Pressure.

C. raising the temperature and lowering the pressure,
D. lowering the temperature and raising the pressure.
E. adding a catalyst and raising the pressure.

%
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31, When a small speck of lead monoxide was added to a concentrated
golution of hydrogen peroxide, the solution became hot and
eventually erupted violently. In this process large amounts of
oxygen were given off. Which of the following 1s the best
explanation?

A. The great amount of heat is due to the release of oxygen
by decomposition of lead monoxide; no catalysis is involved.

B. The reaction is oatalysed by lead monoxide but unaffected
by a rise in temperature.

C. The reaction is not ocatalysed by lead monoxide but is
accelerated by a rise in temperature.

D. The reaction is unaffected by a rise in temperature
but catalysed by products.

E. The resction is catalysed by lead monoxide and accelerated
by & Tise in temperature.

32, The rate of reaction of two substances X and Y is measured at
gevera. concentrations of X and Y as shown in the table.

— ——

Rate of resction millimoles/litre second | 12 36 24

Conoentration of X moles/litre 5 15 10
Concentration of Y moles/litre . 5 5 10

The rate of reaction is

A. proportional to the concentration of X but independent
of the concentration of Y.

B. propertional to the concentrations of X and Y.

C. proportional to the concentration of Y but independent
of the concentration of X.

D. dependent on the concentrations ol X and Y but not
satisfasctorily expressed in A, B or C.

E. dependent on some unspecified factors other than
concentration.

33. Aluminium is extracted from bauxite by

A. heating bdauxite in a plentiful supply of air.

B. reducing bauxite with coke in a furnace.

C. reducing bauxite with water gas in a furnace.

D. electrolysing bauxite dissolved in sulphuric acid.
E. electrolysing bauxite dissolved in melted oryolite.

34. Which of the following olements is most likely to yield the
highest oxidation state of a transition metal when combining

with 1¢?
A. Todine.
B. Sulphur.
o C. Fluorine.
EB@C‘ D. Phosphorus.

E. Hydrogen.
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On the basis of the periodic table, which of the following
would be desoribed best as an oxide which is only basio?

Ao A12030
B. CO.

C. PZOS'
D. N02.
E. Ca0.

A compound X,of the formula C qu. on partial oxidation gives
03360. From this information, X is most likely to de

A. an alkanal (aldehyde).

B. a tertiary alkanol (alcohol).
C. an slkene (olefin).

D. a secondery alkanol (alcohol).
E. an ether.

The reaction represented by the equation
GBSCB(OE)NE-NHp —-——?CBSCB-N-NH,, + H,0 is an example of what kind
of” reaction? €

A. Addition.

B. Polymerisation.
C. Rearrangement.
D, Substitution.
E. Tlimination.

A liquid compound behaves as follows i

It reacts with sodium.

It reacts with acetic acid in the presence of sulphuric acid to
give a sweoet smelilng ester.

It is completely miscible with water.

It contains only the elements carbon, hydrogen and oxygen.

The compound is

A. definitely ethyl alcohol. (ethanol)
B. probably an ether.

C. probably an alicohol.

D. probadbly an organic base.

E. probably a carboxylic acid.

£25
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39. A student wishes to ses how temperature affects the solubility
01 & salt in water. Bis method is as follows @

He shakes an excess of the salt with water at a kmown
temperature until no more appears to dissolve. e then
filters to obtain a clear golution. After weighing a portion
of this solution, he evaporates the water and weighs the dry
salt. He then repeats the prooedure at the same temperature
a8 a check before proceeding to another temperature.,

Which of the following is apt to cause the greatest errox
during determination of the solubility at a given temperature.

A, Allowving solution temperaturs to change prior to
filtration.

B. Allowing solution temperature to change during
evaporation.

C. Allowing solution temperature to change at any time
during the procedure.

D. Not using the same size of salt orystals in the cheok
determinations.

E. Not adding the same excess of salt in the check
determinations.

40. The moleoular formula for an organic compound is found to dbe
043302. The following properties of the compound were

experimentally determined.
I. 0.1 mole of sodium metal reacts with 0.1 mole of the
ocompound to liberate 0.05 mole of Hz gas.

II. The compound forms an ester by one step.
IIXI. The compound is not easily oxidised.

On the basis of the above information, which of the following
is the most likely structural formula for the compound?

. :
CH3 CH2 0035
¢
B. 033-032-032-0-03
C. H.-CH-0B
ey
2 /7 2
\\0
OH 9
{
D. 035-03—03203
E. HO-CHa-CH - CH-CBzoﬂ
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TEA SIX-SUBJECT SURVEY INSTRUMENTS

The basic procedures to be followed in the main testing of the IEA Six-Subject
Survey were set out in a series of manuals:

Stage 2 IEA/Ml Mesnual for Nat ional Ceuters

Uy DY FoWIASE Y OF XTI

Im/m Mmual for Sch°°1 Coordinat ors :::lu‘o‘:q‘t:??:\x.t::t:‘s'
IEA/M3 Manuel for Test Administrators - owcamon
Stage 3 IEA/M1/Stage 3 Manual for National Centers '”iaqt;b‘;f;ﬁﬂﬁil?:
IEA/M2/Stage 3 Manual for School Coordinators }:325 Rt
IEA/M3/Stage 3 Manual for Test Administrators AL T

These manuals are available from ERIC Clearinghouse.

The following extracts from these manuals have been appended to this particular
1EA instrument to provide researchers with the minimum necessary test instruction
information (e.g., such things as the instructions on the practice items and the
warnings concerning the amount of time left for the test have been omitted here).
For full details, please consult the appropriate manuals.

The Data Bank Instrument Number which appears below is & new number, assigned
since the instruments were administered for the purpose of easily linking items
in the instruments with the resultant variables in the Data Bank holdings. Each
such varisble is named in the codebook using the new instrument number and
(usually) the number of the item within the instrument from which the variable is
derived. The key to the new instrument numbers is as follows:

1: Type of Instrument

E = Examination (student)
Q = Questionnaire (student)
T = Teacher questionnaire
8 = School questionnaire

2: Student Population

1=1] 6 = II and IV

2 = 11 Te I, I1 and IV

3= III £ =1 and 1V

L = TV S = IV Specialist

5= 1 and 11 N = NA: Teacher or School questionnaire

3: Subject

8 = Science

R = Reading Comprehension

L = Literature

M = Mother Tongue (Reading Comprehension and Literature)
E = English as a Foreign Languege

F = French as a Foreign Language

C = Civic Eduestion

2 ® All Stage 2 Subjects

3 = All Stage 3 Subjects

5 = All Stage 2 and Stege 3 Subjects

L-5: Instrument Within Type
One or two characters used when necessary to uniquely identify each
instrument when there is more than one instrument of the same type.

Instrument Name Specialist Physics

Date Bank Instrument Number ESSP
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1. Which of the following statements involves vector quantities only?

A. Gravitational field strength is 9.8 N/kg.

B. Each solid body has geight and inertial mass.

C. Water freezes at 273°K and boils at 373° K. 19

D. The charge on an electron is:t e = 1.6 x 10" '7C,

E. The kinetic energy of a free falling body is equal to
the difference between its potential energy at the start
and the end of fall.

2. The ratio of the mess 6f the sun to that of the earth can be
calculated from

_ 3 . m.@
a%'.%}o T—T:2 where Ms =« mass of sun

Me = mass of earth

Re = radius of earth's orbit about the sun
Rm = radius of moon's orbit about the earth

Te = period for 1 revolution of earth around
the sun

Tm = period for 1 revolution of moon around the
earth

The following list gives values for these quantities, with estimates for
the errors of measurement for each.

Re 149,500,000 km I 16,000 knm
Rm 384,420 km 1 160 m
Te  365.3 days I 0.1 days
Tm  27.32 days I 0,01 days

Which quantity contributes most to the error in calculating
the value of the ratio Ms ,

Me °
A. Re.
B. Rnm.
C. Tm.
D. Te.

E. All contribute approximately equally.

1 J'.‘g 4‘4’
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Which of the five systems of vectors shown has the resultant
represented by >y ?

4
v
o

N
7O\

/N

If the earth's mass were twice ¢3 great as it is, its period of
revolution about the sun (assuming it stayed in the same orbit)

would

A.
B.
C.
D.
E.

increase 4 times.
increase 2 times.
decrease by a factor of 2.
decrease by a factor of 4.
remain the same.
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The figure shows the respective positions which a small ball
occupied every 1/7 second after it had been shot up vertically
by a spring.Assume that the spring is compressed to the point
K and then released, and that the ball leaves the spring at P.

Z is the highest position that the ball reaches . Assume ajr
resintance .to be negligible.

Assuming that the acceleration due to gravity is 9.8 m/sz, what
is the acceleration of the ball at the position Y?

A, Zero. 5

B. Less than 9.8 m/s“.

C. 9.8 m/s2, 5

D. Greater than 9.8 m/s“,

E. It is impossible to say
unless the height the
ball rises is given.

® ------ Z Highest position of the ball

--=-Y Ball just left the spring

J} --- X Ball on the compressed spring




ESOY

L. TRAT

BiST COCY AVAILABLE

6. A ball was released at the position K on the rail shown in the
figure. On the rail the part MN is a straight line, and the part
N O P is & circular arc with its centre at X.The ball moved along
the rail and then went off from the rail at the position P, which
is lower than X.

Agsuming that the friction between the ball and the rail, the
rotation of the ball and the air resistance are all negligible,
which one of the alternatives is correct?

A. The ball moved as shown in the curve 1 in the figure
running off from the circular path owing to the gravitation.

B. As *here is not any resistance, it reached the same
he.ght as the point K, but the actual path cannot be
determined.

C. As the mechanical energy of the ball changed owing to
contact with the rail, it did not reach quite the same
height as the point K.

D. As the direction or the vall going off from the point P
is inclined to the vertical, it moved as shown in the
curve 2 in the figure.

E. As the mechanical energy is conserved, it moved as the
curve 3 in the figure.

ok Ll oy lomoat 20 n/s eollides with a ball o urknow.
235 0 se Y w/g . the same directi . 0 Tter nollisio
(5 % 1nl moces ut 'oom/s o the other 2ulioab 1% /8,
ot 8t s 4:e sane Jdireactiorn,.

The mass of the second ball is

A. 2 kg.
B. 6 kg.
C. 10 kg.
D. 12 kg.
E. 30 kg.

4 E2
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8, 4 5C k~ boy stands on a trolley of mass 100 k~, The trolley is
travellin~ to the ri~ht on rails at a constant sreed of ¢ n/s.

SIDE VIEW 50 kg

J(,/' . . 6 /S
@) Q/

Boy Jumps
PLAN VIEW I\
'
e ! g—
S | —— <
- e - e

After the tor jumps sideways off the trolley Pushing off at
right angles to it, the speel of the trolley is about

..‘.\. 3 X'VISQ
R, 4 n/s.
7., 6 m/s.

2. 9 m/s,
2. 12 n/s.

Q Vater at a depth of 4.” m in a constant-head reservoir flows with
friction throush a horizontal tube and issues from the open end
with a speed of 6.0 n/s. JAbout what fraction of the mechanical
energy of the water is lost in friction?

L X
[ 1)
(1]
]
'l

’

[ ]
kY

[ )
5
[ )
TN e Le
BN IEN I I s |
L ]

.
.
*

..
[T
.

.

fb
w1
L.
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'y in an imaginary situation, a 1 kg block of ice at 0°C
‘4 iropped from such a height that all of it is melted by the
neat gererated on impact with the ground, from what height
would a 2% kg block of ice have to be dropped to melt com-
p 2tely, assuming that in both cases all of the heat is
absorbed by the ice?

A. 25 times as high.
B. 5 times as high.
C. 1/5 as high.

D. 1/25 as high.

E. The same height.

11. A boat loaded with rocks floats in a smali swimming pool. If the
rocks are thrown overboard into the water, the level of the water

in the pool
A, rises.
B. remains the same.
C. falls.

D. the result depends on the density of the boat.
E. the result depends on the relative demsities of
the rocks and the material of tne boat.

12, ¥ ¢ of hydrogen are in » rigid container exerting a

Jres.ure Poon the walls, 2 g of another gos are intro-
duced, teupersture reunining constont, The pressure in

EN

...> container, aasuning no cheniecal reaction occurs, is nou

o between P and 2P.
FPAS T
HN rentor than 2P,
lie till Po
+ Mallcr or greater than P depending on the
Juviation of the nixture fro:- the ideal.

wr of oxves: ~as o2 # ur of nrdroren ~as are at the
¥ te:pcrét re, .o wo'eniles of the two gases have o .
<o Lole game

e VE107iLY,

. Lo Lhun,

e forne,

. ot til oo oeprco,

. Crn SoARL.0NLY KL e eoerer,
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14. The three figures 1, 2, 3, give the graphical construction for
image 0' of object O as produced by the thin lens L with foci
F and F'.

~‘“\ ﬁ‘\\ ] ’
e

0
Fe .
o
3 \\.\-:--‘~
0 F .

Which, if any, of these three figures are correct?

A. PFigures 2 ai.d 3 are correct.

B. Figures 1 and 3 are correct.

C. PFigures 1 and 2 are correct.

D. None of the figures are correct.
E. All three figures are correct.

15. Sound is not an electromagnetic radiation. The best evidence for
the truth of this statement is the fact that

A. audible sounds have a wavelength (in air) of about
1 m (about middie E).

B. diffraction effects can be observed.

C. sound can be produced by vibrating solids.

D. sound travels at 300 m/¢ in air.

E. sound can be refracted.
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Two long narrow slits, M and N, are sources of monochromatic light
and the light waves emerging from them are in phase.

A screen

is placea parnllel to the slits and at a distance d from

them, where d is very large compared to q, the distance between
them. The point G on the screen is equidistant from the mid-points
n{ tho- twvo slitc.

1t there is a point B on the screen such that the difference
between the distences from each slit to H is equal to A, where
A is the wavelength of the light, one would expect to see in
in the vicinity of B

A.
B.

no interference pattern.

a boundary between a bright and a dark band, passing
through H.

a dark band, centred on H.

& bright band centred on H.

a white band near H.

‘"he sketch shows the pattern of circular waves produced by a moving

gource S

in a tank of water. Given that sound can be described

as a wave motion and that the pitch of a particular sound increases
with frequency, which of the following phenomena might be predicted
from this pattern?

A,

C.

The intensity o1 sound from a
moving source varies inversely a#
the square of the distance from the
SOUTCe.,

The pitch of a musical note from &
vibrating string varies with the
tension of the string.

The sound of a passing automobile
horn to an observer by the gide of

a road drops in pitch as the car
passes,

The velocity of propagation of sound
waves increases without a change in
pitch as the sound passes into a denser

medium.
The second harmonic is egual to twice

156
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A. of the same shape and size as the
vedge used.

B. widened uniformly by diffrsction.

C. narrowed uniformly by diffrsction.

D. widened most at the bottom by
diffraction.

E. narrowed most at the bottom by
diffraction.

19. A ray of blue light passes through a stack of three parallel.sided
blocks made of different materials. The path of the beam is shown.
In which of the three blocks is the velocity of blue light greatest?

5 T e

c. 2.
D. The velocity is the same in all X ///
the blocks.
E. the information given is Y ///<
insufficient to be adble to say. :
z /

20. Sound waves 1 m in length are carried to a man's ear by two
Tubber tubes. With which of the following combinations of
tube-lengths will the man hear no sound?

EAR
2 2 1
A. Am.14m. D. T?m.‘?dm.
3.5
B. 7o Am. E 2 n , 4m
C. 1 , 2%m.

I
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219, Hertz detected radiations by means of a spark detector. On placing
his receiver between the source of radiation and a metal sheet, he
found that the strongest sparks resulted at mulitiples of a certain
distance from the reflecting sheet.This suggests that t'n.e radicti:u .o

LR o IS S NS 4

A. transverse waves.

B. longitudinal waves.

C. waves, but gives no indication as to whether they are
transverse or longitudinal.

D. ultrasonic radiation.

E. some form of energy moving through air with the
speed of light.

22. In the spectrum of the sun a continuous spectrum is crossed by
many black lines (Fraunhofer lines). Which of the following
statements is correct?

A. The black lines are caused by Fraunhofer diffraction
at the telescope.

B. The black lines are caused by the absorption of light
in the gases of the sun's atmosphere.

C. The spectrum of the sun lacks the spectral lines of all
the elements present in the sun.

D. The black lines come from the combustion of elements
at the sun.

E. The spectrum of the sun is changed in the space between
sun and earth by cosmic radiation.

23. From observations that Vega is a bright blue-white star while
Regulus is a bright orange star, we can conclude

A. that Vega has a higher surface temperature than Regulus.

B. that Regulus has a higher surface temperature than Vega.

C. nothing about their surface temperatures.

D. that both stars generate energy by the proton-proton
reaction to form helium.

E. that Vega is cooler than the sun.

A 74
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The figure shows & circuit in which the switch S is closed for

a few seconds and then opened. The two plates, X and Y act as a
capacitor which acquires a charge Q, with a potential difference V
end stored energy W. Switch S is now cpened and a block ot
polythene is slid between X and Y. It is a close fit dbut does not
touch either of them.

s\

[~ VY vours

PoLyTHENE

/S /7

Which of the following statements is true?

"« The copac.ia. ne, tin pote tizi d.vfere nre ard the

3'ored e errr 2li . crense.

. The capac.tn one, toe clarce, 1 the potest gl
i ffere ¢ o' “resse,

.« Tle czpacital ce lireages Lt “.e pote~tial differe e
a'd toe stored e er-- boon dereagse,

+ e ocharse rouatl 8 t.e same bhut the stored erer~r o -
the pote tin!l iiifere e Loth i .orease,

. "l.ce the gwiten g ope 'y ail remaiv i chavgred,

Two electrically charged stheres are suspended from the same point by
insulating threads of equal length and repel each other so that the
threads make equal angles wit: the vertical. What can be said of
the balls?

A. Their mssses and charges are
equal.

B. Their masses are equal, the
charges may or may not be.

C. Their charges are equal, the
masses may or may not be.

D. The ratio of charge to mass
is the same for both.

¥. The repulsive force on each
zus t be equal to ite weight.
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26. Two small charges of +2u4 C and -6 4 C respectively are placed
4 co apart as shown. Where should a third charge -8 4 C bde
placed so that there is no net force on the -6 4 C charge®

C = C
+2,‘© fom @ bu

A. 4 om left of the -64 C chargs.
B. 16 cm left of the =64 C charge.
C. 16 cm right of the =6. C charge.
D. 8 cm left of the =6 . C charge.
E. 8 cm right of the =64C charge.

27. Three parallel metal plates of equal area, equally spaced apart
a8 shown, can be 2arra:gei ejither as in fig.1 or as in fig.2
to a supply of V volts.

Pig. 1 Fig. 2
A AN
Q Q2

e g

| | | V vouts
il
|

V VOLTS pu—

——
—————
—
-

st o ectiorn

. .- M PO T
BOY GRA N SN C R

+1, and Q
If Q, is the charge stored when conuected as in fig.1,
the charge stored when connected as in fig. 2, the ratio 2

;41 : Q2 is equal to

Ae 1 3 4.
B. 1 : 2.
cC. 1 : 1.
D, 2 ¢ 1,
E. 4 1 1,

RS )
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204 XIf . phiere suspendod by on in ulating thread 1 attroctod by o
caor et objeet, one can stote vith certainty that

« tho aphere had o noet orposite chorge.

" the -:phere i~ 0 ,¢od conductor.

GCe the sphere h: zequired 2 net opposite charge hy
induction.

De the gphure 1., 2 .;00l conductor ond haod & net oppo-itc
charge.

"« non. of the above con be definitely concluded.

o - - - an an an g S A (S En an Gn G5 a5 S GRS S S S S S0 S S A% SIS T G WD 6 W I S e G s

29. To convert a galvanometer into a voltmeter, a resistance R is
connected to the galvanometer. What is the value of R in
relation to the intermal resistance of the galvanometer and
how is it connected?

A. R is low and connected in parallel across the
galvanometer.

B. R is low and connected in series with the galvanometer.

C. R is high and connected in parallel across the
galvanometer.

D. R is high and connected in series with the galvanometer.

E. Any ot the above may be correct, depending on the
desired sensitivity.

30. In the circuit shown, the current through the 2 ohm resistor is
2 amp. What is the potential difference across the 13 ohm
resistor? 2 OHMS

A. 13 volts. quV

B. 17 volts.
C. 26 volts.
D. 27 velts. 404MS
E. The data sre insufficient. AVV\

30NM5§§

I3 OuMms

31. An electric water heatex, which is thermally well-insulated so that
no heat is lost te the surroundings, takes 20 minutes to boil
a certain quantity of water when the power supply voltage is 240
volts. Suppose the power supply voltage is 200 volts instead.
‘fow long will the heater now take to boil the same quantity of water
if the resistance of the heating element remains approximately

constant?
A, "ot 14 s iten
B. TRot 1V i tes
C. ot 2D i oites
D. Lot 24 il itee
E. Y004 21 min Jtes

I S
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32, FEach resistor in the diagram has the same resistance R. What
resistance will be measured between terminals X and Y?
A. 2R.
B.
4 o
C. R.
D. R. R R
2
E. R.
3
R R
Yo
5. omeo e proposes to desig. u cleetrin motor so thet 1t oo be
.se! to operate a ole:tr.c re erator which vill, i~ turn, alore
nrovide the voltase to drive the motor in such o way that the
frequency of rotatio of the wotor remai-s covsta-t, liis pro-

rosal woul: 0t rork because

l. more curre.t wo.ld te prou.ced i the gererator lha
tie motor ~an ‘ise,

2 of the directio of rotatio .

of the irduced .o0ltagpe.

of the magnetic ield t.at would be set up,

1o the ge.erator urd motur, some e ereqy woild alwars

ve tra .sformei - to ieat.

..
* » > [ )

34. Under which of the following circumstances is an e.m.f. NOT
induced in a conductor in a uniform magnetic field?

A. The magnetic field is moving at right angles to the
conductor.

B. The conductor is moving at right angles to the
magnetic field.

Cs. The magnetic field and the conductor do not move relative
to each other, but the magnetic field is increasing.

D. The conductor is moving parallel to the magnetic field.

E. The magnetic field and the conductor are stationary
relative to each other, but the magnetic field in
dying away to zero.

165C
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35, ‘Mhe following dnta arc provided for the operation of n 7,V. tube,

~leetron buo: current = 100
Final anode potentinl = 10 kv
Mass of olectronm (n) u 9 x 10~ kg

Charge on the electron (¢) = 1.6 x 10'19 C

I’ the eleetrons vake a apot of areco 10'2 cm2 on the scroeen,
viiat is the pressurc oxerted by the clectrons absorbed thoro?

2or caleulation uac the value of g of the electron az
-i2 kg

ox10 a approxii.ately

fe a6 x 1074 w2,
B. 5.3 x 10™7 §/-2,
Co 3.5 x 1072 /.2,
De 6.1 x 10™ 1/,
B, 8.2 N/nl.

36. A thermionic diode valve is connected in the circuit shown.

Which of the following would appear on the screen of the osciiloscope?

NN
AA2aa'aaVa’a

-
AW e Wl - boo é Olcro
[ O O I
N NN\

A
B
C
D
E

' LR
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37. The p-n~p transistor shown below is to be used to amplify an

input signal

T

INPUT
3 166,

4

—L‘ N~

COLLETTOR

BASYE AMPLIFILD

SICRAL

ENITTLR

Which row in the following table is correct?

The base voltage with The base voltage with res-
respect to the emitter is pect to the collector is
[ A positive positive
B negative negative
c positive negative
D negative positive
E negative zero

N4 9
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28« ippose there 48 n- isolated mercury atom, i::tiallr at rest,
which em:ts a photo: of frequer.cyapand wavelersth 2~ ., Immede
‘ately after enisgior of the proton, it is certai- that t-e
:"-Qr ..:!"-. ~ A'\\..A 1‘3

e Te 10 .:seud,
e i@ . tie ~rord s4ate.

» nve at least oe eientro- i the highest e. errr level,
e emit an elentro:,

'« .iave at least ore electro.. which is in a lover e ergy
ievel tha: ‘t was bvefore.

- e» e e e -

39. An atom with atomic number Z and atomie mass (mass number) w
changes into one with atomic number Z + 1 and atomic mass \.
“hich of the following nuclear changes could have taken place?

A, The emissior of an alpha partisle.

s The emission of a beta particle.

. The emission of gamma rays.

« The absorptio:r of a deuteron ard then emissio- of a
neutron.

s The absorptio~ of a neutron and the emissio- of &
gamma photor.

40, Ifa photor rcollides with a free electror

e enrergy is corserved; momentum is rot.

3. momentum is conserved; energy is not.

+ ©Dboth ernergy anl mone- tum are conser-ved,

« neither e-ergy nor momentum rneed be cornserved,

e omentium is conserved; the nature of the colligio»
determires wrether e ersy is co:userved.

EL G EOQOKLET 17

1655
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The basic procedures to be tollowed in the main testing of the IEA Six-Subject
Survey were set out in a series of manuasls:

Stase 2 IEA/MJ- Manual for Nat ional Centers v \’(;I t;::a'r“r;«: :xz‘ :.::: ™
IEA/NE Manual for School Cocordinators Nu't‘u)::\ ;u;s‘h‘;':;u as
IEA/M3 Manual for Test Administrators AN

L T S I RIS

Stage 3 IEA/Ml/Stage 3 Manual for National Centers R
IEA/M2/:tage 3 Manual for School Coordinators R D T LR
IEA/M3/Stage 3 Manual for Test Administrators C )

These manuals are available from ERIC Clearinghouse.

The following extracts from these manuals have been appended to this particular
IEA instrument to provide researchers with the minimum necessary test instruction
information (e.g., such things as the instructions on the practice items and the
varnings concerning the amount of time left for the test have been omitted here).
For full details, please consult the appropriate manuals.

The Data Bank Instrument Number which appears below is a new number, assigned

. 8ince the instruments were administered for the purpose of easily linking items
in the instruments with the resultant variables in the Data Bank holdings. EFach
such variable is named in the codebook using the new instrument number and
(usually) the number of the item within the instrument from which the variable is
derived. The key to the new instrument numbers is as follows:

1: Type of Instrument

E = Examination (student)
Q = Questionnaire (student)
T = Teacher questionnaire
8 = School questiomnaire

2: Student Population

l1=1 6 = II and IV

2= II T=1I, I1 and IV

3= II1 € =1 and 1V

L = IV S = IV Specialist

5= 1 and 1I N = NA: Teacher or School guestionnaire
3: Subject

S = Science

R = Reading Comprehension

L = Literature

M = Mother Tongue (Reading Comprehension and Literature)

E = English as a Foreign Language

F = French as a Foreign Language

C = Civie Education

2 = All Stage 2 Subjects

3 = All Stage 2 Subjects

5 = All Stage 2 and Stage 3 Subjects

L-5: Inst¥ument Within Type

One or two characters used when necessary to uniquely identify each
instrument when there is more than one instrument of the same type.

Inst rument Name Scilence Practical II

Data Bank Instrument Number E25X
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Practical tests were used only in Japan Population II
and kErgland Populations I1 and 1V. These data will not

be documented in the Six-Subject Data Bunk.




IEA/19 LZSX
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This test is concerned with some of the practical
abilities that are important in science, such as being able to
reaa instructions and carry out simple manipulations, to
observe accurately and record observations in an appropriate
way, and to select the best method and equipment for a
particular purpose.

The questions will ask you to carry out instructions
and to observe and record the results.

In most questions you are asked to choose the best
answer from a number of alternatives and to circle the letter
corresponding to it.

Here is an example.
Which one of the following would you use to weigh a large
crystal of copper sulphate to an accuracy of 0.01 gram?

A. A measvving cylinder.
B. A compression spring balance reading in 0.5 Kg. to 10.0 Kg.
C. A set of household (kitchen) scales.
A chemical balance.
« A milliammeter.

A measuring cylinder is used to measure volume, not weight.
Similarly, a milliammeter is uaed to measure small electric
currents. Hence we are left with B, C, and D, all of which are
used for measuring weight. But, of these, only the chemical
balance would be capable of weighing a crystal to 0.01 gram, so
that is the correct answer and the D should be circled as shown.

In these questions you will have to make measurements or
other observations and record the results in a different wvay. All
You have to do is to follow the instructions carefully.

- Tou will h ve plenty of time, so do not hurry. But you
will have to plan your work and to organise your time efficiently

asy of course, the ability to do this is an important part of
laboratory work.

Do not waste time on questions you do not understand or
cannot do. Leave them and pass on to the next ones; you c¢an
1lwarys come back to those you leave later if there is time,

Loty
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aestiong T, Loand S refer to the following outline shape.

The outline shown above represents a leaf, the area of
which is to be determined.

Using the scissors provided, cut out the shape very care-
fully so that the cut-out has a thin black margin all round the
age.

Place the cut-out shape on the graph paper which is
printed at the end of this question. Hold it fiat. Use a sharp
pencil to draw a thin line round the shape as close as you can
to its edge. The pencil should be touching the edge of the cut-
out shape all the time as you draw round it.

t. Count the number of complete squares inside the out-
line and circle the letter corresponding to the
number you obtain. The number of complete squares
inside the outline is between

he €7 and 76
B. 77 and 86
C. 87 and 96
D. 97 and 106
E. 107 and 116

2. Count the number of part squares inside the outline
anua circle the letter cerresponding to the number
you obtain. The number of part squares inside the
outline is between

A. 35 and 44
B, A% ang B4
Co =% zn: b
D. 45 and 74
~. 75 and 84

/€9, ...
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3« Add the number of complete squares which you counted
for question 1, to half the number of part squares ;cu
counted for question 2. Circle the letter correspona-
ing to the resulting sum.

The resulting sua, which represents the area of the
leat shape is between

A. 121 and 125 square units
B. 126 and 130 square units
C. 131 and 135 square urits
D. 136 and 140 square units
E. 147 and 145 square units

Leave your cut-out shape pinned to the graph paper.

AP
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e ph terraphe sl tWe ruit Ulies of the sume species,

thotograph 1 16 of a normal U1y and photograph O shows a fly that had
teveicped from an egg which Lui bteen irradiated betfore it hatched.

]
LS \

ERIC
474

Aruitoxt provided by Eic:
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<. Which one of the following liste w1ven ouly the
iaatures in which the two Uilen u wor v differents

A. Number of joints in the legr. .3 ecolour, eyes.
B. 3ize of head, number of Joints v teg tesn s Lndy

coiour,
C. Length of the thorax, ayen, she . v 7 winey,
. Size of head, length - Yroeso o s celous,

e B o

. Eves, shape of the Witigu, bo: S lour,
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In juection 5 select from the following list of

otservation. those which you believe are most appropriate to
the experiments which you are asked to carry out.

Se  soiid dissolves L. Yo residue

R, Joiid does not dissolve M. Black resicue

3. Black precipitate forus N. Pale yellow residue

. White precipitate forms 0. Colourless droplets form
%. Hed=-brown precipitate forms P. White steamy fumes evolved
¥, Green-grey precipitate forms We S0lid sublimes

G. Precipitate dissolves later R. Pungent gas evolved

H., Precipitate does not dissolve S. Brown gas evolved

I. Colourless solution forms T. Green-yellow gas evolved

J. Greenish yellow solution forms U. Inflammable gas evolved
K. White needle-shaped crystals V. Gas evolved which relights a
form glowing splint

5. Add dilute sodium hydroxide solution slowly to each of
tubes X, Y and Z until it is present in excess in each
case. Complete the following table for each tube; one
letter selected from A to V above is to appear in each
blank space, each pair representing what you think are
the two most appropriate observations in each case.

Tube Observations
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wuestions v, 7 and 8 refer to the printed scale shown

velow.

Cut out the scale and use it to measure the distance
between the ends, X and Y, of the two lines drawn below.

Te

X Y

S

The distance between the two euds is

0.7 scale units
0.73 scale units
0.75 scale units
0.77 scale units
0.8 s8cale units

The unreliability of the measurement just given is

A.
3.
C.
D.
EO

It

0.1

0.07

0.05

0.03

0.01

is suspected that the paper scale you have used

shrinks and expands with atmospheric humidity, that

is

the amount of moisture in the air. The best way

to inwestigate whether or not this happens would be to

A.

B.
C.

4
123

measure the listance between the two ends referred
to in 6 every day for a month and see how the

result varied.

Soak the scale in water and check its length against
a metal ruler. 4

check the length o1 the scale against a wooden
rulex.

soak the scele in water and check its length against
8 wooden ruler.

check the length of the scale each day for a month
against a metal ruler.



. E28*%
3 RPN

BEST COPY AVAILABLL

7. Set up the circuit as shewn in the diagram from the
apparatus provided.

By inserting the ammeter at position A, B, ox C in the
circuit measure the following and record your results
in the spaces provided.

I. The current taken from the accumulator

II. The current through L1

III.The current through L2

175



_ E28¥
BLSE Cory hvAilABLE
PRACTICAL TESTS

The limited pre=testing of practical itcews (ST 2 ung 3) we were
able to 3o and the comments we have received from National Centers
and the other sousrcen have confirwed the view that certsin practical
5killes and abilities desirable in science cducation can be tested Ly
our testine instruments,

Accordingly, as you know, we have inecluded some "pencil ong
bapcr practical items" in tests ITA (IeA/4A), IIR (IEL/3B) and TV
(IE8/104) Science, and we are offering furtler lists, which require
8 very modest amount of eguipment, as & national or schoel opiion.
In this way we hope to obtain information, not only about echieve-
went in science under varying school conditions, but also about the
effectiveness of different kinds of test items.

The tests being offered as National Options are

II Science Practicel 11/2 hours
IV Science Practical . 1 1/2 hours
IV Biology Practiea) 1 hour
IV Chemistry Practiecal b hqqr
IV ¥Physies Practical 1 hour

More time has been allowed than 3s likely to be needed by the
students to carry out the actuel operatfions. This hag been done to
allow time for the general organisetion of the fest and to remove
from the students any‘sense ol pressure,
The behavioural categories of the practicol items can be exprecsed
as follows,
b | The ability to use simple apparatus and %o implement
simple procedures.

11 The ability to observe chauges/differences in structures
or systems under investipation and to rerord such changes/
differences in vays that yield maximup relevant inforration.

I11 The ability to gelect appropriate apparatus end/or proce-

dures for a nsvel experinental problen,

The attached note sgets out tie information that shouid be given
to schnoois concerning the conditions anjg miterials required for the
Lrotr and the condugt ef the actual tectinz,

Yo tenls sneudd be seered by the seleels ard Lho recren chectnod

Yy Nution) Centers,

250
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We shall be grateful if you will let us know au noon as posuible

if you intend to carry out science testing in practical abilitices.

Note on practienl tests to be send by Navional Centorse 1o participating:

pchocl;:

These testr of practical adbilities important in the learning of
science are part of an internsiional study and have been co decifmed
as 10 require only the sinplest of facilities and materisls snd to
need very little in the way of preperatioa by the teacher.

The provision of a laboratory or a practicecl room is not essential,
but cach sti.dent should have an adequate area of suitadble, flat-topped
working space and to have reasonadble access to water (for vashing up
etc.) and to places for the disposal of solid and liquid westes.

For some tests gas (or some eguivalent) for heating will be required.

In som> ecoses, warked * in the appended lists, one set of apparstus
can bLe uned for up to five or six ctudents, bul if this is done the
apparatus wmust be disconnected and restored to its original position
before cuch new siudent beginn thit sceetion of ihe test. The studond

should not, of cource, be told what the various substances and raterinls
i}

Orc.
There chould be a clock with a sweep second hund (not o stop clock)

so placcd that all students can see it.
The tests should be marked according to the given schedules and

returned to the National Coenters.

Reguircronta for I7 Scicence Procticnl

Fach stuvdent to have

e charp pencil

a pair of scissors

pins

@ bunsen burner or similar source of heat

one tube containing 1 cz:.3 of solution (approximately 1M iron 111
chloride PeCli) labelled X

onc tube containing 1 cu’
gulphate Zn304) ladelled Y

of golution (approximately 1 M zinc

one tvbe econtaining 2 ct3 of sdlution (approximately 1 M ragrnesiva
cudebada Yo Y Ay aa L e
—~ae e et g f .s..-—L--Cu [}
&
€ vv5d) Mnnrd beaker eantuining abhout 1707 c:3 Cf ey preminately

2 ¥ svodiui hydroxide Nulil solution end Jebelled as sush

4oy
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a splint for tecting for oxygen

8 2 volt accumulator

a resistor .
any conbinationsg th: ¢
an ammeter are rultable for the

wire connections question may be used

2 lanps in holders with suitable terrinals
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The basi~ procedures to be tollowad in ' he uin testing of the IEA Six-Subject
Survey were set out in a series of manuals:

Stage z IEA/M1I Manual for liational Ceanters

TBA/M2 Manual for School Coordinators E A et
IBA/M3 Manuel for Test Administrators NATIONAL ST T O
Stage 3 IEA/M1/Stege 3 Manual for National Centers S T T
IEA/M2/Stuge 3 Manual for School Coordinators U R -
IEA/M3/Stage 3 Manual for Test Administrators BN e e

These manuals are available from ERIC Clearinghouse.

The following extracts from these manuals have been appended to this particular
IEA instrument to provide resserchers with the minimum necessery test instruction
information (e.g., such things as the instructions on the practice items and the
varnings concerning the amount of time left for the test have been omitted here).
For full details, please consult the appropriate manuals.

The Data Bank Instrument Number which appaars below is a new number, assigned
.8ince the instruments were administered for the purpose of easily linking items
in the instruments with the resultant variables i the Data Bank holdings. Each
such variapvle is named in the codeabook using the new instrument number and
(usualdly) the number of the item within the instrument from whieh the variable is
derived. The key to the new instrument numbers is as follows:

1l: Type of Instrument

E = Examination (s:iu.-.

Q = Questionnaire (stu<.. ‘|
T = Teacher questi ~aa.z.

S = School questicn.:

2: Student Population

l=1 6 = II and IV

e = Il T= 1, II and IV

R e ITI & =1and 1V

L = IV 3 = [V Specialist

5= 1 and Il N = NA: Teacher or School questionnaire
3:  Subject

Science

Reading Comprehension

Literature

Mother Tongue (Reading Comprehension and Literature)
English as a Foreign Language

French as a Foreign Language

Civic Eduecation

All Stage 2 Subjects

All Stage 3 Subjects

5 = All Stage 2 and Stage 3 Subjects

L-5: Instrument Within Type

whomE It oW
fn B R e B RN

One or two characters used when necessery to uniquely identify each
instrument when there is more than one instrument ¢f the same type.

Instrument Name Science Practieal IV

Data Bark Instrument Number ELTY
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Proctical teste were used only in Jaupan Population 11

and England Populations 1I and IV, These data will not

be docunented in the Six-Subject Datua Bank.
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This %test is concerned with some of the practical abilities
that are ioportant in science, such as being able to read instruc-
ticis and carry out simple manipulationsz, to observe accurately anc
record observations in an appropriate way, and to select the best
method and equipment for a particular purpose.

The questions will ask you to carry out instructions and to
observe and record the results.

In nost questions you are asked to choose the best answer
from a number of alternatives and to circle the letter correspon-
ding to it.

Here is an example.
whish one of the tollowing would you use to weigh a large
crystal of copper sulphate to an accuracy of 0.01 gram?

A. A measuring cylinder

B. A compression spring balance reading in 0.5 Xg to 10.0 Kg
C. A set of household %kitchen) scales

@ A chemical balance

E. A milliamnmeter

A measuring cylinder is used to measure volume, not weight.
Similarly, a milliammeter is used to measure small electric cutrrents.
Hence we are left with B, C and D, all of which are used for
neasuring weight. But, of these, only the chemical balance would

be capable of weighing a crystal to 0.01 gram, so that is the correct
answer and the D should be circled as shown.

In these questions you will have to make measurements or
other observations and record the results in a different way. All
you have to do is to follow the instructions carefully.

You will huve plenty of tinme, so do not hurry. But you
will have to plan your work and %ic organise your time efficiently
as, of course, the ability to do this i.:. an important part of
latoratory work.

Do not waste time on questions you do not understand or
cannot do. Leave them and pasz on to the next ones; you can
always come back to those you leave later if therc is time.

PR
.;T
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wuestions 1 to 5 refer to the following experiment wi..ich
Yol are required to do.

You are provided with a small quantity of organism F, a
beaser o warm water (roughly 4500), and three labelled tubes.
Cne oI these tubes contains a liquid that is poisonous to the
organisu, one contains a nutrient solution and the third conteins
distilled water but you are not told which.

Read carefully through the whole of the question before
~ou begin worke.

Divide the sample of organism F into three approximately
equal portions. Place one portion in each of the tubes P, Q
and R. Shaxe each tube vigorously for a few seconds so that
the organisms are evenly dispersed in the liquid. (It is best
to place your thumb over the mouth of the tube while doing
this, but wipe it dry before moving from one tube to another).

Stand all three tubes in the beaker of warm water.

Shake the tubes gently occasionally but take care that

none of the mixture spills out. After five minutes examine each
tube.

Select from the following list of observations the one
which you think best describes what you observed in each case.

A. No observable change occurred in the soiution.

B. The solution became hot.

C. Gas bubbles were produced.

J. Gas bubbles were produced and the gsolution markedly
changed colour.

E. The solution became hot and gas bubbles were produced.

1. The statement that best describes what happened in

tube P is
A. B. C. D. E.

2. The statement that best describes what happened in
tube Q is
4&0 B. CO D. EQ

3. The statement that best descibes what happened in
tube R is
A, B. C. D. E.

Ay
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~ow taue tube .. and put half its contents into tube P
and nail into tube h. Again stand the tubes in the warm water
In the beaker, shaxin; them wently occasionally. After [ivre minutes
CXa.lle 108 20ntents.

-+ The statement that best describes what hac now haprened
in tube P is
;l. BQ Cc D. E.

5« The statement that best describes what has now happened
in tube R is

A B. c. D, E.
In question 6 select from the following 1list of observa-

tior~ those which you believe are most applicable to the experiments
which you are asked to carry outs

A. Solid dissolves L. No residue

B. Solid does not dissolve M. Black residue

C. Black precipitate forms M. Pale yellow residue

D. white precipitate forms 0. Colourless droplets form
L. Hed-brown precipitate forms P. White steamy fumes evolved
. Green-grey precipitate fornms ¥+ Solid sublines

5. Precipitate dissolves later R. Pungent gas evolved

d. Precipitaete does not dissolwve 5. No gas evolved

I. Colourless solution forms T. Green-yellow gas evolved
J. Greenish yellow solution forms U. Inflammable gas evolved

K. White needle-shaped crys%g%g V. Gas evolved which relights a

glowing splint

6. Heat separately each of the substances ;i;.and g6
with liquid W until no further change occurs and then
cool. Do not boil. Use about as much of X or éﬁ“
as will pile on this circle and about 0.5 em” of
W. Complete the following table for both A and O _
4 letters selected from A to V above are to appear
in each blank gspace, representing what you think are
the 4 most appropriate observations in each case.

Substance treated
with solution W

2
7~

Observations

Pa
o
W
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T. Set up the circuit as shown in the diagram from the
apparatus provided.

Using the voltmeter or tha ammeter as

necessary,

measure

the following aend record your results in the spaces pro-

vided.

I The
II The
III The
IV The
v The
VI The
VII The

voltage
voltage
voltage
voltage
current
current
current

across L1
across L
across R

across the accumulator
taken from the accumulator

through L
through L

1
2

hd

I

byone
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The limited pre-tenting of practical itews (ST 2 and 3) we were
able to do and the cowments we have received from National Ceniers
and the other sources have confirwed the view that certain pructicnl
3kills and abilities desirable in science education can be tested by
our testing instruments,

Accordingly, as you know, we have included some "peneil end
paper practical items" in tests IIA (IRA/4A), TIP (IE./4B) and 3IVa
(IEA/10A) Science, and we are offering further 1ists, which require
a very modest amount of ecuipnment, as a national or school option.
In this way we hope to obtain information, not only about achicve-
ment in secience under varying school conditions, but also about the
effectiveness of different kinds of test itens.

The tects being offered as National Options are

II Science Practical 1 1/2 hours
IV Science Practical . 11/2 hours
IV Biology Preactiecal 1l Lour
IV Chermictry Practical 1 hggr
JV Physics YPractical b hour

More time has been allowed than is likely to be needed by tle
students Yo carry out the actuel operations. This has been done to
allow time for the generszl organisetion of the fcst and to remove
from the students any‘sense of pressure.
The behavioural categories of the vractical items can be expressed
as follows.
1 The ability to use simple apparatus and to inplewment
simple procedures.

II  The ability 1o observe changes/differences in structures
or systeus under investigation and to record such changes/
differences in ways that yield maxinum relevant informatio:n.

ITI The ability to select appropriate apparstus andfor proce-

dures for a novel experimental problem,

The attached note sets out the information that should be given
Lt~ schools concerning the cenditions apd n:terials regaired for the
veste o anl the conduct of 4he geival tenting,

4

The Lensts shetld b2 secred Ly Ahir wrhools s Ao cogren b ok

Y Netional Centers,
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We shall be grateful if You will let us know as :son as possille

if you intend te curry out science testing in practical abilitics,

Note on practical teste to be cend by Nationnd Centers to Particiy:tinge

rchool o

These tests of practical abilities importent in the learning of
science are part of an international study and have been so decirmed
as to require only the siwplest of facilitier snd materials and to
need very little in the way of preparatisn by the teacher.

The provision of g laboratory or a practicel room is not essential,
but each stu.ent should have an adequ.:te area of suitadble, flat-topped
working space and to have reasonadble access to water (for washing up
etc.) and to places for the dinposal of colid and liquid wastes.

For some tests gas (or sonme equivalent) for heating will be Tequired.,

In soumec cases, marked * in the appended lists, one set of apparatus
can be uscd for up to five or six siudents, but if this is done the
apparatus must be disconnected and restored to itu original position
tofore ezch new student begins thit section of the test, The student
should not, of course, be told what iho various substances and materisls

1
arc,

There rliould be a elock with o sveep sccond hand (not a stop cloci)
86 pluaced thot all students esn cee it,
The tests should be marked according to the given schedules and

returned to the National Centers,

Requirements for IV Science ¥Yractical

Fach student to have
a tube contuining 10 cn” distilled weter labelled P
a8 tube containing 10 em? 1275 suerose solution labelled Q

8 tube containin~ l’)cm5 saturated sodium chloride (11aC1)
solution labelled R

about 10 g fresh yeast ladelled Organism P
. .0 o
a large beaker or jar of wern water (55 - 507C at the
beginning of the experirent)
rack for test tules
a bunsen (or sicilar) turner
a tule conteining o cnadl quantity of substiyce (lend IT oxide
PLi) Jabeiled sutitoree A\
@ Lrbe contedning a tnsll - nlitly of subotonge (lead IV oxjde
Yoo, ) lubelled sudbstance f
4
@ lipred bosker (ateut 100 cms) conluining approxivately M 101
o and labedled jiquie W
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any combinations that
y are suitadle foxr the
a voltmeter ! question may bde uscd

o resistor

an amneter

.o

wire connectiions
2 lamps in holders with suitadle termineng
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The basic procedures to be followed in the main testing of the IEA Six-Subject
Survey were set out in a series of manuals:

Stage 2 IEA/M1 Manual for National Centers e
IEA/M2 Manual for School Coordinators BT
IEA/M3 Manuel for Test Adminisirators e

Stage 3 IRA/Ml/Stage 3 Manual for National Centers '?};1 i-""fz_“.l .
IEA/M2/Stage 3 Manual for School Coordinmators — «~ - /.. L77UY
IEA/M3/Stage 3 Manual for Test Administrators ' ' R

TEC al bk

These manuals are availadble from ERIC Clearinghouse.

The following extracts from these manuals have been appended to this particular
IEA instrument to provide researchers with the minimum necessary test instruction
information (e.g., such things as the instructions on the practice items and the
wvarnings concerning the amount of time left for the test have beer omitted here).
For full details, please consult the appropriate manuals.

The Data Bank Instrument Number which appears below is a new number, assigned
.8ince the instruments were administered for the purpose of easily linking items
in the instruments with the resultant variables in the Data Bank holdings. Each
such variable is named in the codebook using the new instrument number and
(ususlly} the nuwber of the item within the instrument from which the variable is
derived. The key to the new instrument numbers is as follows:

1: Type of Ipstrument

E = Examination (student)
Q = Questionnaire (student)
T = Teacher questionnaire
8 = Scheool questionnaire

2: Student Population

l1=1 6 = I and IV
2 = II T=1, I1I and IV
3= 1II1 8 =1 and 1V
ko= IV S = IV Specislist
5= 1 and 1I N = NA: Teacher or School questionnaire
3: Subject
Science
Reading Comprehension
Literature

Mother Tongue (Reading Comprehension and Literature)
English as a Foreign Language

French as a Foreign Language

Civie Education

All Stage 2 Subjects

All Stage 3 Subjects

5 = All Stage 2 and Stage 3 Subjects

L-5: Instrument Within Type

One ¢r two characters used when necessary to uniquely identify each
instrument when there is more than one instrument of the same type.

WwhaEmEIS W
2 4 H R B YR YR

Instrument Name Biclogy Practical IV
Data Bank Instrument Number E4SXB

riels.
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Pructical tests were used only in Japan Population 11
and England Populations 11 and 1V, These dute will not

be aucumanted in the Cix-Subdect Dutin bang.

TH3
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FORILATION IV SI0LOGY PRACTICAL (Nation:l Option)

<518 tent ig concerned with some of the practical abilities
TLAtoare ropoertont in cofence, such as beins mble to read inctric-
Vet 2arty eul sampise anipulations, to observe accurately
Anw reccryobservations in an appropriate way, and to select the
tev. wethoa ana equipnent for a particular purpose.

Tue zuen‘lions will ask you to carry out instructions and ‘o
obseirve and rocord the results.

in wost questions you are asked to choose the best answer

from: a number o: anlternatives and to circle the letter correspon-
il to it

Herc is an exauple.

shich one of the following would you use to weigh a large
crvctal o copper sulphate to an accuracy of 0,01 gram?

measuring cylinder

compression spring balance reading in 0.5 Kg to 10.0 Kg
set of household %kitchen) scales

chemical balance

milliammeter

Q
2 3 e B B

A measuring cylinder is used to measure volume, not weight.
Similarly, a milliammeter is used to measure small electric currents.
Hence we are left with B,C and D, all of which are used for measuring
weisht. DBut, of these, only the chemical balance would be capable
of weizghing a crystal to 0.01 gram, so that is the correct answer
and the D should be circled as shown.

In these questions ysu will have to make measurements or
other obzervations snd reen~d thr results in a different way. .12
vou have to do is to follow the instruections carefully.

You will hav~ plenty of time, so do not hurry. But you
will have tc plan your work and to organise your time efficiently
as, of course, th ability to d. this ig an iopor* nt part of
laboratory work.

Dc not wacte time on question: you do not understand or
¢annet ds.  Leav: them ana pacs on to the next ones; you can
always com2 back to those you leave later if there is time,

1890
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wuestions 1 to 5 refer to the following experiment which
you are required to do.

You are provided with a smgll quantity of organism F,
8 beaker ot warm water (roughly 45 C), and three labelled tubes.
one ol these tubes contains a liquid that is poisonous to the
organism, one contains a nutrient solution and the third contains
distilled water but you are not told which.

Read carefully through the whole of the question before
you begin work.

Divide the sample of organism F into three aprproximately
equal portions. Place one portion in each of the tubes, P, Q
and R. Shake each tube vigorously for a few seconds so that the
organisms are evenly dispersed in the liquid. (It is best to
place your thumdb over the mouth of the tube while doing this,
but wipe it dry before woving from one tube to another.)

Stand all three tubes in the beaker of warm water.

Shake the tubes gently occasionally but take care that
none of the mixture spills out. After f.ve minutes examine
each tube.

Select from the following list of observations the one
which you think best describes what you observed in each case.

A. No observable change occurred in the solution

B. The solution became hot

C. Gas bubdles were produced

D. Gas budbbdles were produced and the solution markedly
changed colour

E. The solution became hot and gas bubbles were produced

1. The statement that best dercribes what happened
in tube P is

A. B. C. D. E.

2. The statement that best describes what happened
in tube Q is

A. B. C. D. %o

2. The statement that best describes what happened
in tube i is

A, B. c. D. E.
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wow take tube @ and put helf its contents into tube P and
nall into tube R. Again stand the tubes in the warm water in the
beaker, shaiing them gently occosionally. After five minutes
exanine the contents.

4. The statement that best describes what has now
happened in tubde P is

A, B. Ce D. E,

5. The statement that test describes what has now
happened in tudbe R is

A. B- C. DO E.

~ .t
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Questions 6, 7 and 8 refer to the photograph.

The photograph on page 3 shows the distribution of small
Aarraniess in a ¢ontainer of water when illuminated from above by
a bright source of light.

(439

In order to obtain the best estimate o1 the numbers of
organisms at different light intensities it would be
necessary to count the numbers present per unit area
on ;he photograph at the following positions: (circle
one

A. Either points a, b and ¢, or points d, e and ¢
or points g, h and i.

B. At three points chosen at random from a, b, ¢, 4,
e, £, g8y h, or i.

Ce Along the diagonels points &, e, and i, or pcints
g, e, and ¢, that is, acrosy the rows but at diff-
erent distances from the light source.

D. At positions a, d and g; positions b, e and h and
at positions ¢, f, and i.

E. None o: these.

Cut a 2.5 e¢m square hole in a piece of paper.

Place the top left-hand corner of the square hole
against the bottom right-hand corner of the label b
on the photograph so that the sides of the hole are
parairlel to the sides of photograph. Count the
number of organisms in the square hole. (N.B. Any
light spot is an individual animal).

Repeat this process at positiones e and h.

The average number of animals per 2.5 cm square of
photograph at these points is

A,

3
B. 5'
C. 7'
D. 90
Ee 12

et "2 WA LD
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8. Which of the above graphs most accurately represents
the variation of density of animals (measured as
number of animals per unit area) at different depths.
The position of a is at 1 unit of depth, the position
of b at 2 units of depth and the position ¢ at 3 units

cf depth.

A, Graph A
B. Graph B
C. Graph C
D. Graph D
E. Graph E

b
e
(.
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tions oy baand 'Y water tn the photogerash ol

“xiellne the photugraph carefully and you will see that

RS "rioa cach of wiilch can be distinguished fronm rli
I SRR Y “onitntion of reaturces. Select what these

LT EoL ot Ueae the thiree scts of lists, one each 1r:rnn
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A.
B.
ve
D.
E.

A.
B.
c.
D.
E.
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Black tip to abdowmen + stripes on abdomen

3uall wings + stripes on abdomen

Rounded tip to abdomen + two stripes on abdomen
Rounded tip to abdomen + small wings

Pointed tip te abdomen + four stripes on abdomen

Distinct head + two eyes

Two stripes on abdomen + pointed abdomen
Two stripes on abdomen + large wings

Four stripes on abdomen + pointe: abdomen
Large wings + three pairs of legs

Large wings + four stiripes on abdomen

Four stripes on abdomen + two eyes

Black eyes + rounded abdomen

Wings with veins + rounded abdomen

Three pairs of legs + two stripes on abdomen

AZ';\./.—1
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wooouLo o Ty and 0f vedver to the iolliuwar
Caeee o thave,

The outliin: shcwi above represents o leal, the area of
which is to be Jetermined.

Using the scissors provided, cut out the shape very
carelully so that the cut-out has a thin bleck margin all round
tae edge.

Place th. cut-out shape on the graph puper which is
printed at the end of this question. Hold it flat. Use a sharp
perncil to draw a thin line round the shape as close as you can
te Ita edge. The pencil should be touching the edge of the
2ut-~ut shape £ll the time as you draw round it.

lde  wount the numler o! couplete squares inside the out-
line and circle the let:nr corresponding to the
mrbe~ yoa obtain. The numier of complete squarec
i between

L. ©7 and 76
3. 77 ana &¢©
Y. 67 and 9o
Y. Y oanld 106
e TUT anud 1o

N
.

Jgant the nunrer o!f part scuares inside the outline
an1 circle the letter corresponding to the number
you obtain. The numnber of part squares inside the
2atline is between

- » j’ i
"' LI .‘ni
'l. o &n/‘l

v s
.

0 DY S
L
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-
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14. Add the number of complete squares which you counted
for question 12, to half the number of part squa:es
you counted for question 13. Circle the letter
corresponding to the resulting sum.

The resulting sum, which represents the area of the
leaf shape is between

A. 121 and 125 square units.
B. 126 and 130 square units.
C. 131 and 135 square units.
D. 136 and 140 square units.
E. 141 and 145 square units.

Leave your cut-out shape pinned to the graph paper.
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"S¢ Ir vhich o. the following investigations woula the
Ten2ral technique for neasuring the areas of leavec
used above, adapted where necessary, not be
appropriate?

A, Testing the hypothesis that plants growing in
partial shade havr larger leaf areas than plants
of the same spec’ Irowing in sunny positions.

3. Determining the ¢« .afe number of stomata per
unit area of a leaf.

C. Measuring the rate of loss of water per unit area
of leaf surface due to transpiration.

D. Comparing the rate of loss of water due to trans-
piration between leaves with waxy cuticles and
leaves without waxy cuticles.

. Studying the rate of growth of a given leaf on a
living plant.

END OF BOOKLFET 21

OO0
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PRACTICAL Th.vy

The limited pro=terting of practical dtcws (8T 2 und 3) we were
able to do and he comments we have received from Rotionnal Centers
and the cther sources have confirmed the view that certein practical
3kills and abilitics desiradble in seicnce education ecan be tented by
our testing instrnentre,

Accordingly, ac you know, we have included some "peneil and
papor pructicol items” din tests ITA (IBA/4A), IIP (IBA/43) ond IVA
(1n3/108) seience, and we nre offering further lists, which require
a very modest amount of oc¢uipment, as & national or school option.
In this way we hope to obtain information, not only about zchicve=
uvent in secicnce under varying school conditions, but also about the
effectivencesn of different kinds of test items.

The tests being offered as National Options are

11 Science Practicol 1 1/2 hours
IV Sciense Practical _ 1 1/2 hours
IV Biolo¢y Practical l hour
IV Chemistry Practical 1 hqqr
IV Paysics Practical )| hour

More time has been allowed than iz likely to be needed by the
students to carry out the sctual operations. This has been done to
allow time for the genersl organisstion of the test and to remove
from the ntudents any‘scnse o{ prescure.
The behavioural categories of the practicul items can be expressed
as followe.
1 Yhe wbility to use gimple apparatus and to inplement
eimple procedures.

11 The ability tov observe ehanges/differences in structures
or systems under investigation and to record such changes/
differcnces in ways that yield maxiour relevant information,

J11 The ability to selceet appropriate spparatus and/or proce-

durcs for a novel expcrimentisl prollem.

The pttached note scte out the information 4hat should be Civen
i schoolds concorning the conditions end titerislna recuired for the
oLt et thr eonduct of tie potun) tenting,

Tho terdy should be neocred by the echeade el 4i tenrer ehaenine d

Yoo Netional Centers,

»



T4SXB
BEST COPY Avanapy

We rhall be gratefel of you will 1ct us know uv soon as pounible

if you intend to carry out scicnce tecting in procticul abilitic:.

Note on practic=l teeds 4o be send by Rationnd Centers to particinuting

pchoal

These tests of practicnl ebilities dmportunt in the learning of
rcience are part of on internriionnl ntudy and have been no decigned
as to require only the giwplest of faecilitine znd materiels and to
need very litdie in the way of preparation ' the teacher.

The provision of & laboratory or a practicel room is not esnentinl,
but -ach rtudent chould have en ndequate area of suitadble, flat-toy,cd
working rpace and to have reaconable access to water (for washing up
etc.) #nd to places for the dispornl of solid and liquid wastes.

For some icnte gas (or rome ecuivalent) for heating will be required,

In nomc cnres, marked * in the oppended listsn, one set of appa_atus
can bie uard for up to five or six students, dbut if thin is done the
apprratun muet be disconnected and rentored to its origcinul position
befer cuch new ciudent beginn thet ceelion o7 the test. The ctudent
ehould not, of cource, tLc {told whut the various substances and poterinldy
arc, '

There vhould be a2 clock with o sweep sceond hond (not a stop clock)
ro plzeed that 1l studentc can see it,

The testo should be wmarked according to the given schedules and
rcturned to the National Centera.

Requirerents for IV Practicsl Bioloprw

Yach student to have
e tube contzining 10 en’ distilled water labelled P
8 tudbe containing 10 cm3 12% sucroce solution ladelled Q

8 tubve containing 10 cm’ saturated soluilion sodium c¢hloride (%aCl)
labdelled R

abeul 10 g fresh ycact lzbelled Orgenion ¥

° o
@ Jaree bereer or Jat of wam water (45 ~ 50°C at the bezinnine of
the experinent

rack Sor te<t tabes

rulcer gradusted in cn to 001 cen
poir of fine ncicrors

sheet of plein pouper or thin cord
TRANID! p }‘f'r;Ci]

pins
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The baaic procedures to be rollowed in the main testing of the IEA Six-Sulject
Survey were aet out in a ceries of manuala:

Stage 2 IEA/M1 Manual for National Centers

P eaRTANE N St ) 5, Vs

IBA/M2 Manual for School Courdinators Cov s AL
NS ONA s

IEA/M3 Manual for Test Adminiatrators LFBesres

Stage 3 IEA/M1/Staga 3 Manuml for Nautioral Centers
IEA/M2/Etage 3 Manual for Cchool Coordinators
IEA/M3/Stage 3 Manual for Test Administratore

These manuals are availatle £rom ER1C Clearinghouse.

The following extracts from these manuals have been appended to this particular
IEA instrument to provide reaearchers with the minimum necessary test instruction
information (e.g., such things as the instructions on the practice items and the
varnings concerning the amount of time left for the test have been omitted here).
For full details, please consult the appropriate marvuals.

Tre Data Bank Instrument Jusber which appears Lelow is a new number, assigned
. since the instruments vere administered for the purpose of easily linking items
in the instruments with the resultant variables i the Data Pank holdings. Each
such varisovle is named in the codebook using the nev instrument number and
(usually) the number of the item within the instrument from which the veriable is
derived. The key to the new instrumeat numbers is as follows:

1: Type of Inatruzent

E = Examination (stuaent)
Q = Questionnaire (student)
T = Teacher questionnaire
8 = School questionnaire

Student Population

PR
.9

ls] € = II and TV

e = Il Te I, 11 and IV

3= I €= 1 and 1V

b= IV 8 = IV Specinlist

S = 1 and 11 1 3 NA: Teacher or Scheol uesticrnaire
3: Subject

8 = Science

= Keading Comprelension

Literature

Mother Tongue (Xeading Comprehension and Literature)
English as a Foreign Language

Frencn &8s a Foreign Language

Civic Edu.ation

All Svage 2 Sudjects

ALl Stage 3 Subjects

ALl Stage 2 and Stage 3 Subjects

(W RVOR SIS N <4 all -

ah N ow N BB

L=5: Iagtrument. Within Type

One o¢r two characters used whon recessary to uniquely 1dentif;, each
instrument when there is moure than one instrunment of the same type.

Ingtrument Name Chemistry Practical IV

Data Bank Instrument Numbeyr EUSXC

<03
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TEA/2D

FOPMLATIOY IV CHMMISTRY PRACTICAL (National Option)

LESE ot AVAILABLE

This test is concerned with some of the practical abilities
that are important in science, such as being able to read instruc-
tions and carry out simple manipulations, to observe =accurately
and record observations in an appropriate way, and to select the
best method and equipment for a particular purpose.

The questions will ask you to carry out instruntions and to
observe and record the results.

In most questions vou are asked to choose the best answer
from a number of ailternatives and to circle the letter corresponding
to it.

Here is an example.
Which one of the following would you use to weigh a large
crystal of copper sulphate to an accuracy of 0.01 gram?

A. A measuring cylinder

B, A compression spring balance reading in 0.5 Kg to 10.0 g
C. A set of household %kitchen) scales

Cﬁl A chemical balance

E. A milliammeter

A measuring cylinder is used to measure volume, not weight.
Sicilarly, a nilliammeter is used to measure small electric currenis.
Hence we are left with B, C and D, all of which are used for
easuring weizht. But, of these, only the chemicel balance woula
t» capable of weighing a crystal to 0.01 gram, so that is the correct
answer and the D should be circled as shown.

In these guestions rou will have to make measurements or
oth:r observations and record the results in a different way. Aill
vou have to do iz to follow the instructions carefully.

You will have plenty of time, so do not hurry. But you
will have to plan your work and to org:nise your time efficientliy
as, of course, the apiiity to do this is an important part of
laboratory work.

Do not waste time on questions you do not understand or
cannot do. Leave them and pass on to the next ones; you can
alwnys come back to those you leave later if there is time.




BEST COPY AVAILABLE

1n questions 1, 2 and 3 select from the following li:-t of
observations those which you believe are most appropriate to the
experianents which you are asked to carry out.

le 850114 dissolves Le 0 residue
e« Solid does not dissolve ile Black regsidue
‘e Black precipitate tornms e Pa)- yellow residue
I'y White precipitate forms 0. Cosrourless droplets form
Les nHed=Brown precipitate tforms 'e White steamy fumes evolved
I'e Green=rrey precipitate forms (e Tolid sublines
G, Precipitate dissolves later E. Pungent gas evolved
He Precipitate does not dissolve Se brown gzas evolved
I. Colourless solution fcrms T. Green-yellow gas evolved
ds Greenishk yellow solution forms . ilo ~as evolved
Ke White needle=-siiaped crvstals V. Gas evolved which relights a
fora glowing splint

1. Heat separately each of the substances jZi and i:i_Wlth
liquid W until no further change occurs and jhen cool.
Do not boil. Use about as much of X or 2 as will
piie on this circle ™ and about 0.5 cm”?of W. Complete
the following table fOF both X and /3 ; 4 letters
selected from A to V above are to appear in each blank
space, representing what you' think are the 4 mest

appropriate observations in each case.

Substance treated
with solution W Observations

7
A
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BtST COPY AVAILABLE

I'g
7. Heat so0lid substance .) carefully in an ignition tube
until no further chan e occurs. Uce about the '

quantity of crystals which would pile on this cirele

Circle the four most appropriate letters which represen:
your observations, that is 4 of the following letterrc
should be circled.

A B ¢ D E F G H I J K

L M N 0 P Q R

<)
-3
(=]
<3

3. Add dilute sodium hydroxide solution slowly to each of
tubes X, Y and 2 until it is present in excesa in each
case, Complete the following table for each tube; one
letter selected from A to V above is to appear in each
blank space, each pair representing what you think are
the two most appropriate observations in each ocase.

Tube Observations

< | -

2

END OF BOOKLET 22
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PRACTICAL TESTS

The limited pre-testing of practical itews (ST 2 and 3) we were
able to do and the comments we have received from National Centers
and the other sources huve confirmed the view that certsin practical
s3kills and abilities desirable in science education can be tested by
our testing instruments,

Accordingly, as you know, we have included somc "peneil and
paper practical itews" in tests ITA (INA/4A), IIR (IEBA/4B) and IVA
(1£3/104) Science, and we ere offering further lists, which reguire
a very modest amount of equipment, as a national or school option.
In this way we hope to obtain informatior, not only about echieve-
went in science under varying school conditions, but also about the
effectiveness of different kinds of test items.

The testis being offered as National Options are

II Science Practical _ 1 1/2 hours
IV Science Practical ) 1l 1/2 hours
IV Biology Practice) 1 hour
IV Chepistry Practical 1l hggr
IV Physics Practical 1l hour

More time has been allowed than is likely to be necded by the
students to carry out the actusl operations. This has been done te
allow time for the genersl organisation of the fest and to remove
frou the students any‘éense of pressure.
The behavioural categories of the practical items can be exprossed
as follows.
I The ability to use simple apparatus and to implement
simple procedures,

II  The ability to observe changes/differences in structures
or systems under investigation and to record such changes/
differ:nces in ways that yield maximum relevant information.

JII The ability to select appropriate apparatus and/or proce-

dures for a novel experimental problem.

The stlsched note sets out the information that should be Civen
1n schoole concerning the conditions and miterinls required for the
vesle ant the conduct of the actual testing.

Yhe tests should be scored by the schools and 45 - sorver ohaowad

Yo Nationnl) Centersa.

-~
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We shail be grateful iof you will let us know as soon as possible

if you intend to carry out science testing in practical abdbilities.

Notc on practical tests to be send by National Centers to participating

school s

These tests of practical abilities important in the learning of
scicnce are part of an international study and have been so decigmed
as to require only the simplest of facilities and materials and to
need very little in the way of preparation by the teacher.

The provision of a laborztory or a practicel room is not essential,
but ecach siudent should have an Adequatc area of suitabdle, flat=toxped
working space and to have reasonable access to water (for washing up
etc.) and to Places for the disposal of solid and liquid wastes.

For some tests gas (or some equivalent) for heating will be required.

In some cases, marked * in the appended lists, one set of apparatus
can be urced for up to five or six students, but if this is done the
apparatus must be disconnected and restored to its original position
before cach now student begins thit section of the test. The situdent

should not, of course, be told wha* the various surctances and materials
¢

arc,
There chould be a clock with = sweep sccond hand {not a stop clock)

so placed that all students can see it.
The tests should be marked according to the given schedules and

returned to the National Centers.

Reguirenents for IV Practicsl Chemistry

Fach student to have

one ignition tubde
a bunsen (or similar) burner

a tube conteining a small quantity of substance (lead IX oxide
PbC) labelled sunstance =4

@ tube conteining a2 small guantity of substance (lead IV oxide
Pb02) labelled substznce /5

a tube containing a small quantity of substance (lesd II nitrate
Pb(x:os) rrysials) labelled substencea”

g lipped bezker (about 100 cmB) containing aprroxiustely 9 M LCL
and labelled liquid W

4
& tube couteining 1 en? of selution (ipproxitately 1 M iron 311
chloride FcCls) 1abeiled X

a tube containing 1 cn3 of solutinn (approximate]y 1 M 2inc
sulyphate ZnSO4) labelled Y

<08
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u tune containing 1 cw* ot solution (approximately 1 M magnesium
sulp ate }111804) labelled 2

v smull lipped beaker containing about 100 om3
2 N sodiuw hydroxide tolution labelleC as such

of approximately

a rack for test tubes
a splint for testing for oxygen BLSICUFY/WAHABLE
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BES DY A,
IEA SIX~SUBJECT SURVEY INSTRUMENTS Teeny

The basic procedures to be tollowed in the main testing of the IEA Six-Subject
Survey were set out in a series of manuals:

Stage 2 IEA/M1 Manual for hational Centers

IEA/M2 Manual for School Coordinators CRuertion b e
IEA/M3 Manual for Test Administrators RATIGRE har litew
EREL UL AN Wt e
Stege 3 IEA/M1/Stage 3 Munual for National Centers L

IEA/M2/Stage 3 Manual for School Coordinators
IEA/M3/Stage 3 Manual for Test Administrators

These manuals are available frcan ERIC Clearinghouse.

The following extracts from these manuals have been appended to this particular
IEA instrument to provide researchers with the minimum necessary test instruction
information (e.g., such things as the instructions on the practice items and the
varnings concerning the amount of time left for the test have been omitted here).
For full details, please consult the appropriate manuals.

The Data Bank Instrument Number which appeara below is a new number, assigned

. 8ince the instruments were administered for the purpose of easily linking items

in the instruments with the resultant variables in the Data Bank holdings. Each
such varisble is named in the codebook vsing the new instrument number and
(usually) the number of the item within the instrument from which the variable is
derived. The key to the new instrument numbers is as fsllowa:

1: Type of Instrument

E = Examination (student)
Q » Questionnaire (student)
T = Teacher questionnaire
S = School questiomnaire

2: Student Population

1=] 6 = IT and IV

e = II T= 1, I1 and IV

3= III € =1 and 1V

b s IV S = IV Specialist

S= 1 and II N = NA: Teacher or School questionnaire
3: Subject

S = Science

Reading Comprehension

Literature

Mother Tongue (Reading Comprehension and Literature)
English as a Foreign Language

French as a Foreign Language

Civic Education

All Stege 2 Subjects

All Stage 3 Subjects

ALl Stage 2 and Stage 3 Subjects

L-5: Instrument Within Type

One or two characters used when necessary to uniquely identify each
instrument when there is more than one instrument of the same type.

Viwvo g It
SN 0B R U 8 W8

Instrument Name Phvscic: Practical 1V
Data Bank Instrument Number ELSXP
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Practical tusts were used only in Japan Populution 11
and England Populutions 11 and 1V. These dauta will not

be docwnented in the Six-tutject Data Buunk.
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FOPULATION IY PHYJIC3 PRACTICAL (¥ational Option)
IST COPY RVAILABLE

This *e~%t is concerned with some of the practical abilitiec
t.;at are important in sclience, such as being able to read instruc-
tions and carry out siuple manipulations, to otserve accurately and
record observations in an approprinte way, and to select the best
nethod and equipment for a particular purpese.

The questicns will ask you to carry out instructions and to
observe and record the results.

In most questions you are askad to choose +he best answer
from 1 number of alternatives and to circle the letter correspon-
ding to it.

Here is an example.
Which one o1r the following would you use to weigh a large
crystal of copper sulphate to an accuracy of 0.01 gram?

A. A measuring cylinder

B. A compression spring balance reading in 0.5 Kg to 10.0 Kg
C. A set of household %kitchen) scales

DV A chemical balance

\E. A milliammeter

A measuring cylinder is used to measure volume, not weight.
Similarly, a amilliammeter is used to measure small electric currents.
Hence we are left with B, C #end D, all of which are used for
measuring weight. But, of these, only the chemical balance would
be capable of weighing a crystal to 0.01 grem, so that is the
correct answer and the D should be circled as shown.

In these questions you will hive to make measurements or
other observations and reco.d the results in s different way. .11
you have to do is to follow the instructions carefully.

You will have plenty of time, 35 do not hurry. But y-u
will have to plan your work and t- crgarnise your time efficientlr
as, of course, the ability to do this is an important part of
laboratory work.

Do not waste time on qu:-stions you do not understand or
cannot do. Leave them and pass on to the next ones; you can
7.way? cocme back to those you lcave later if there is tire.

oy
P N
C..
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westions ', 2, 3 and . refer to the printed scﬁle shown

below.
o . 2 3
X Y
T
S
Cut out the scale and use it to measure the distance between
the ends, X and Y, of the two lines drawn above.

1.

2.

The distance between the two ends is

A,
B.
Co
D.
E.

0.7 scale units
O.73 scale units
0.75 scale units
0.77 scale units
0.8 scale units

The unreliadbility of the measurement Jjust given is

A.
B.
Ce.
D.
E,

It

0.1

0.07
0.05
0.03
0.01

is suspected that the paper scale you have used shrinks

end expands with atmospheric humidity, that is the amount

of

moisture in the air. The best way to investigate

whether or not this happens would be to

A.

measure the distance between the two ends referred
to in the question every day for a month and see

how the result varied.

8oak the scale in water and check its length against
a netal ruler,

check the length of the scale ageinst a wooden ruler.
soar. the scale in water and check its length against
B OWON ler TuLer,

checs tne lengtl, oo tne scale encn day for a aonth
against a netal ruler.

“4.3
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da dhicr of the given areac do you consider to be the bese
estimate of the area enclosed by thi: outline, ucin-~
e alule sou have cut out?

, oS

-
a. 1% 3juare urits

B, .0 square units .
Ce 245 squai. units

D. 3.0 square units

e Je> SQuare units .

5« Set up the circuit an shown in the diagram from the
apparatus provided

MG

L2(§ﬁ>

Usiye~ the voltmeter ¢ the ammeter as necessary, neasu-e
the following and record your results in the spaces
provided.

I The voltage across L
II The voltare across L
it
t

IIT The voltage ecross
IV The voltage across the accuwwulator

v The current taken {rom the azcuulator
¥I The current through L1
TII The current thrsugh L2
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Using the apparatus provided set up a simple pendulum with
a length ol 50 cm. Now find the period of oscillation of the
pendulum. The period of oscillation is the time it takes to make
one complete swing, that is from one extreme of the swing to the
other, and back again. It can also be taken from the time the
pendulun passes through its central position until it passes

through this position again moving in the same direction.

You have 20 minutes to choose one of the following methods
and to complete the experiment and you should use the most
accurate and reliable method of finuing the period of oscillation
within this available time.

. Method A. Find the time of 25 swings. Repeat this process as
many times as possible and work out the average time
for one swing from the results.

Method B. Find the number of swings in one minute. Repeat as
many times as possible and work out the time for one
swing from the results.

Method C. Find the time for 100 swings. Repeat this a second
time and then work out the average time for one swings,

Method D. Find the time for 1 swing. Repeat this 50 times, and
then work out the average time for one swing.

Method E. Find the numpber of swings in 3 minutes. Repeat this
twice more and then work out the average time of a
swing froem the results.

6. Which method did you choose?
A. BO c. D. EO
7, Underline the valve closest to that you obtained

1.00 1 02 1.04 1.06 1.08 sec.
1.10 1.12 .14 1.16 1.18 "
1.20 .22 1.24 1.26 1.28 "
1.30 1.32 1.34 1.36 1.38 "
1.40  1.42 1.44 1.46 1.48 "
1,50 1.52 1.54 1.56 1.58 "
1.60 1.62 Y 1.66 1,68 "
1.70 1.72 1.74 1.76 1.78 "

%
».
o
4

.
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PRACTICAL THITS BEST Clo Y AVAULABLE

The liwited pre=testing of practical itcwe (ST 2 ond 3) we were
able to do and the couments we have received frow Not:onal Centers
amd the ether sources have confirwed the view that certwnin priscticul
3kills and abilities desiradle in seience education can be tented Ly
our testing instruments,

Accordingly, az you know, we have included some "peneil and
paper practical dtems" in tests ITA (IBA/4A), TIR (1B4/43) snd IVA
(1L3/104) Seience, and we are offering frrther lists, which require
a very modect amount of equipment, as & national or school option,
In this way wo hope to obtain information, not only about zchieve-
went in seience under varying school conditions, but also about the
effcetiveness of different kinds of test itenms.

The tents being offered as National Opticns are

II Science Practicol 11/2 hours
IV Science Pructical X 1 1/2 hours
IV Biology Practica)l 1l hour
JV Chepistry Practical 1 hqqr
IV Phycics Practical ) | hour

iore time has been allowed than is likely to be needed by the
studentn to carry out the actuasl operations, This has been done to
allow time for the genersl organisation of the fcst and to remove
from the studentis any.senne of pressure,
The behavioural categories of the practicsl items can bde expressed
ac follows.
1 The ability to use simple apparatus and to implement
simple procedures.

II  The ability to observe changes/differences in ctructures
or systems under investigation snd to re.ord such changes/
differences in ways that yicld maximum relevant information

III The alility to select appro} ciate spparatun sndfor procc-

dures for a novel expcerimental problem.

The sttached note setc out the informotion that should be given
tn senoole concerning the coerditions and materials required for the
tents ant the conduet of the zetuald teating,

The terds should be scored by the nzheods and 4he tcoren oheold

Yo Butions) Centers.
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We shall be grateful (£ you will 1ot us know o soon hu pousible

if you intend to carry out geience tecting in pranecticul adbilitico,

Note on prictical tests to be rond by YWntiona) Centere 4o participoating

Thene tents of practicenl adbilitics importsnt an the learning of
scienee are port of an internationa) study nnd@ hive deen no denigned
ans to reguire only the siupiert of focilities end oprterdels and to
need very li-tice in the way of preparation by the teacher.

The provicion of & laboratory or a practicrl room is not esventiul,
but -~ach :sulent should have an adequnte ares of suitable, flat-to,ped
working epace and to have rearonable acceus to water (for washing up
etc.) #nd to pla-en for the dicposal of rolid and liquid wastes,

For some terts gas (or some cquivelnt) for heating will be reguired.

In rour cnsnes, marked ¥ in the appended 1listn, one set of apparatus
can be uced for up to five or six students, but if thic is done the
apparatus muet be disconnected and restored to its original position
before cach new stiudent begins that cection of the {test. The student
rhould not, of cource, be told whet the variour sudbstances and matericzls
arce. "

There rhould be & clock with o cweep second hand (not o stop clock)
8o plauced that all students enn nce it,

The tents nhould be marked according to the given schedules and

returned to the hutlional Centers.,

Reouvirerente for IV Praciical) Thveies

yich ctudent Yo huave
& tharp pencil

a puir of sciusors

* a0 2 voll accunulntor

a rezistor -*\ ausy combinations that sre
puitadble for the question

an arrratey ray be used

a8 voliricter 1
vire contoctions

2 loups in holderas with suituble
tereinnls
-

& pendulun Lob tied to 100 e of fine thresd
8 neter rule
a retort siund with touss end elanp

£1§U: lwo sirips of metlal $o uct ea jawe of the pendulur. support

<15
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IEA SIX-SUBJECT SURVEY INSTRUMENTS

The basic procedures to be tollowed in the main testing of the IEA Six-Subject
Survey were set out in a series of manuals:

Stage 2 IEA/M1 Manual for National Centers

IEA/M2 Manual for School Coordinators us o:zn;w::;:i ea e
IEA/M3 Manual for Test Administrators 5“3"‘:‘;‘\".‘.'.';‘;"“"
Stage 3 IEA/M1/Stage 3 Manual for National Centers ”.gii:t:iitj:flf}?j
IEA/M2/Stage 3 Manual for School Coordinators .\;-%§:31;15¢“3~Q33
IEA/M3/Stage 3 Manual for Test Administrators CERTRATLT T

DPERE VI I

These manuals are available from ERIC Clearinghouse.

The following extracts from these manusls have been appended to this particular
IEA instrument to provide researchers with the minimum necessary test instruction
information (e.g., such things as the instructions on the practice items and the
varnings concerning the amount of time left for the test have been omitted here).
For full details, please consult the appropriate manuals.

The Data Bank Instrument Number which appears below is & new number, assigned
.8ince the instruments were administered for the purpose of easily linking items
in the instruments with the resultant variables in the Data Bank holdings. Each
such variable is named in the codebook using the new instrument number and
(usually) the number of the item within the instrument from which the variable is
derived. The key to the new instrument numbers is as follows:

1: Type of Instrument

E = Examination (student)
Q = Questionnaire (student)
T = Teacher questionnaire
S = School questionnaire

2: Student Population

l=1 6 = II and IV

2= 11 T= I, II and IV

3= III 8 =1 and IV

L= IV S = IV Specialist

S= 1 and II N = NA: Teacher or School questionnaire
3: Subject

S = Bcience

R = Reading Comprehensiocn

L = Literature

M = Mother Tongue (Reading Comprehension and Literature)
2 = English as a Foreign Language

F = French as a Foreign Language

C = Civic Education

2 = All Stage 2 Subjects

3 = A2l Stage 3 Subjects

5 = All Stage 2 and Stege 3 Subjects

4-5: Ingtrument. Within Type

One or twe characters used when necessary to uniquely identify each
instrument when there is more than one instrument of the same type.

Instrument Name_ TOUS-Understanding the Nature of Science
Data Bank Instrument Number  E25SN

<19
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IEA/MS .

Pep 11, p. 6-7

"We arce now ready to start Section T. The questions in this section
denl with how scientists work. In answering the guestions, read each
question, choose the Yest anawer and mark your choice in Section T on
the wuswer card.  Are there any questions?"

Make sure that students understand what they are to do.

Then cuy:-

"Begin working "

Atter 10 niinuten nay:i-

"About unlf the time has pone. Remember, do not waste time on the
questions you do not know how to do."

After 70 minates seysoi-

"Stop working wnd po your pencils down.™

O

ERIC .
220
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UNDERSTANDING THE NATURE OF SCIENCE PY AvlLABLE

Modern scientists can solve more c~mplicated problems than
the scientists o: the past because they

A. know that many of the ideas of earlier scientists were
wrong.
B. have more imagination than earlier scientists.
C. can build on the ideas and discoveries of earlier scientists,
D. are more intelligent than earlier scientists.
E. receive a better educatiosn than earlier scientists.

Betty is planning an experiment on the conditions required for
seeds to germinate. She knows that they need water and ai» and
thinks that warmth and light may also be necessary. She plans

to set up one experiment in whi:ch seeds of varicus kinds are given
water and air in a warm light place.

What cther experiments shorld she set up?

A. One other in which the seeds are without water and air and
are kept in a cold, dark place.

B. One other in which the seeds are without water and air and
are kept in a cold, light place.

C. One other in which the seeds have water and air and are
kept in a cold, dark place.

D. Two others; one in which the seeds have water and air and
are kept in a cold, light place, andi one in which the sceds
have water and air and are kept in a warm, dark place.

E. Two others, one in which the seed: have water and air and are
kept in a cold, dark place and one in which the sczds are
without water and air and are kept in s warm, light place.

All the following play some part in scientific discovery, but
one of them is more characteristic of scientific investigation
than the ota~r>. Which one is 1t?

A. Measurement and calculation.

B. Using complicated apparatus.

C. Making experimental measurements more accurate.
D. Checking through the work of earlier scientists.
E. Testing ideas by observation and experiment.

Scientific discoveries have come frem

A. many countries of the world.

B. only countries with big industries.

C. only countries with large popul-tions.

D. almost all the countries with free education for all.
E. only countries where the governments finance research.

)
"3
pote
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In the past, important scientific discoveries were made by
clergymen, statesmen, businessmen, and others who worked on
science as amateurs. Why 1, this less true today?

A. Men in other professions are less interested in science
today than they used to be.

R, Secientific research today requires many years of specialised
preperation and training.

C. Important discoveries cannot be made today without expensive
equipment, which only scieutists posseas.

D. Only professional scientists have the abilities needed to make
ipportant discoveries.

E. Everyone now has to work so hard at his own job that there
is not time to work on science as an amateur.

We do experiments when we are learning science becsause

A. experiments are used to test ideas by experience.

B. experiments enable us to learn better.

C. experiments make learning more interesting.

D. we cun show that we all get the same results.

E. it is important to learn to handle apparatus skilfully.

Why should one make a written note of all the observations made
when carrying out a scientific investigation?

A. One might forget them, and they may turn out to be importunt
later.

B. It is a good way to train powers of observation.

C. It trains one to think clearly and write accurately.

D. Good sclentiste always do it.

E. One is supposed to have a complete record of what cne has
done.

Which of the follewing is the most complete statement of what
scientists study?

A. Atoms, radiations, life.

B. ©Substances, energy, living things.
C. Mstter, space, waves.

D. Plants, animals, miocro-organisms.
E. Molecules, earth, stars.

Whi 'h one of the following is the best description of a
scientific experiment?

A. Measurements mrde to find the value of a physical constant
to a greater degree of accuracy.
B. Observations made to learn more about natural phenomena.
C. Observiations made under controlled conditions tc test a
given hypothesis.
D. Studies made with scientific equipment to verify natural laws.
E. Measurements made under specified conditions to support crude,
unaided observations.

oy
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10. A scientist predicted that an experiment would come out in 1
cert:in wev. when he did *he experiment, the result w-as dil-
ferent fr..-m what he expected. As a scientist, which of the
follo.inug would b2 ni< moust linely reaction?

A. "I sh»ould not hive m.d=> a prediction before trving ~u:
the experiment,
B, "I will improve the evoeriment and macde it come out in
the way 1 predicted."”
Ce "is I had better equipment f-r tne exvperiment, I would
get the right results.”
D. "1f I practise long enough, it will ¢ome out in the war
I want it to."
E. "Something was wrong either with my prediction, the experi-
ment, or my observations."”

1l. When new evidence thnt does not fit into a well-established
scientific theory appears, which one of the followine do
scientiste usually do?

A. Discard the theory and produce a new onc.
B. Modify the evidence in such a way that it does fit the
theory.
C. Keep the theory tecause it has proved useful and ignore
the new evidence.
D. Change the theory in such a way that the evidence can fit it.
B. Design experiments to refute the new evidence.

12. The test «{ the validity ¢ ¢ scientific tteory is thnt tre theor:-

A. makes it easy to understand the world we live in.

B. stimulates further scientific investigation.

C. gives a cimple picture of a complicated patiern of natural
events.

D. makes a clear distinct:on between what are facts and whe t
are beliefs,

E. exp.ains ai. the known facts reluted to certain phenomena.

13. An astronomer in Auatralia repor's that he has seen evidence of
plant growth on the planet Venus. Scientists will accept this
report as important evidence if

A. other inj-pendent observations confirm the report.

B. the species of plants have been identified.

C. the Australian government certifies the observation as correct.

D. other astronomers agrec that there is oxygen on Venus.

E. +*he astronomer in Australia is a bivlogist as well ac an
astronoaer,
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which of the following is the principal aim of scientific
investigation®?

Ae

D.

E.

To verify what has already been discovered about the
physical universe.

To describe and explain natural phenomena in terms of
principles and theories.

To discover, collect and classify as many facts as possible
about inanimate and animate nature.

To provide the people of the world with the means for
leading happier lives.

To wake the world more teclnologically advanced and =o do
without hard physical labour.

John Smith is a very imaginative young person. If he does not
become a scientist, what is the most likely explanation?

A.
R,
C.
D.
E.

He might not want to give up his freedom of thought.
Ipaginative people usually become artists or writers.

He might like some other field of work better than science.
Science is too factual and gives no scope for the imagination.
A scientist has tn b« obJjective which is impossible if one

is imaginative.

>\
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The basic procedures to bg followed in the main testing of the IEA Six-Subject
Survey vere set out in a series of manuals:

Stage 2 IEA/M1 Manual for National Centers N DEFARTAMENT b Kb 0y o0
IEA/M2 Manual for School Coordinators RATIONAL v
IEA/M3 Manual for Test Administrators = u_5{3fffmir“ o

Stage 3 IEA/M1/Stage 3 Manual for National Centers N R P
IEA/M2/Stage 3 Manual for School Coordinators |(13[F ST LT
I1EA/M3/Stage 3 Manual for Test Administrators A

These manuals are available from ERIC Clearinghouse.

The following extracts from these manuals have been appended to this particular
IEA instrument to provide researchers with the minimum necessary test instruction
information (e.g., such things as the instructions on the practice items and the
varnings concerning the amount of time left for the test have been omitted here).
For full deteils, please consult the appropriate manuals.

The Data Bank Instrument Number which appears below is a new number, assigned
.8ince the instruments were administered for the purpose of easily linking items
in the instruments with the resultant variables in the Data Bank holdings. Each
such variable is named in the codebook using the new instrument number and
(usually) the number of the item within the instrument from which the variable is
derived. The key to the new instrument numbers is as follows:

1: Type of Instrument

E = Examination (student)
Q ® Questionnaire (student)
T = Teacher questionnaire
8 = School questiomnaire

2: Student Population
1 =1 6 = II and IV

e = IT T=1, I and IV

3= JII 8 =1 and 1V

W= IV S = 1V Specialist

5 = 1 and II N = NA: Teacher or School qQuestionnaire
3: Subject

S = Science

R = Reading Comprehension

L = Literature

M = Mother Tongue (Reading Comprehension and Literature)
E = English as a Foreign Language

F = French as a Foreign Language

C = Civic Eduestion

2 = All Stage 2 Subjects

3 = 411 Stage 3 Subjects

5 = All Stage 2 and Stage 3 Subjects

4L-5: Instrument Within Type

One or two characters used when necessary to uniquely identify each
instrument when there is more than one instrument of the same type.

Instrument Name TOUS-Understanding the Nature of Science
Data Bank Instrument Number ELSN

C2S
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l. Which of the following i the most complete statemert of what
scientists studr?

A. Atoms, radiations, 1lif«,.

B. Substances, energy, living thinge.
C. Matte-, space, waves.

D. Plants, animals, micro-organisms.
E. Molecules, earth, stars.

Se Which of the followring is the best description of a scientific
law?

A. A good guess about how things happen in hature.

B. A rule that a scientist follows when he is working.

C. A statement that summarises simil:r events in nature.

D. A concise summary of the results of an experiment in
mathematical terms.

E. A description of natural events by the use of theoretical
ideas.

3. Gay-Lussac carried out manv experiments with gases and observed
that when gases are heated, their volumes always increase in the
same way provided that the pressure remsins the same. Gay-lussac
expressed this by saying, "at constant pressure, the volume of
a given mass of gas varies directly with the temperature." His
statement is an example of

A. the formulation of a scientific theory.

B, the testing of a scientific hypothesis.

C. the statement of a scientific law.

D. a deduction from kinetic theory.

E. s8tating the result of 3 scientific experiment.

4. Which on of the following is the be. .t description of a scientific
experiment?

A, Measurements made to find the value of a physical constant
to a greater degree of accuracy.
B. Observations made to learn more about natural phenomena,
C., Observations made under controlled conditions to test a
given hypothesis.
D. Studies made with scientific equipment to verify natural laws.
E. Measurements m:de under specified conditions to support crude,
unaided observations.

5. If a botanist wants to determine the factors that contribute to the«
growth of a certain plant, whieh of the following things w~uld be
least likelv t» help him®

e T formulate an hrrothesis baned on ~ ¢ he thian'g the fac4nr-z ~re,
7, To find the mathema’ lcal equation that rita the rlant's -ros+r curve.
7+ To think about the factors that esntribtnte 4o the ~row*h o7 ~ther

rlants.
o De 76 look the subject up in the library.
EBQS; Z. To talk his problem over with other botanists.

[
LR IANY . |
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‘e A acivntist predicted thht an experiment would come out in a cer-
tain way. When he did the experiment, the result was different
from wh.t he expected. As a scientiat, which of th- feollowiner
would be his mo t likely reaction?

A. "I should not hive made a8 prediction before triing out the
experiment."

8, "I will improve the experiment and mgke it come out in the
way I predicted.”

C. "If I had better equipment for the experiment, I would get
the right results.

D. "If I practise long enough, it will come out in the way 1
want it to."

E. "Something was wrong either with my prediction, the experiment,
or my observations."

7. When new evidence that does not fit into a well=established
scientific theory appears, which one of the following do
scientists usually do?

A. Discard the theory and produce a new one.

B. Modify the evidence in such a way that it does fit the theory.

C. Keep the theory because it has proved useful and ignore the
new evidence.

D. Medify the theory in such a way that the evidence can fit it.

E. Design experiments to reofute the new evidence.

8. Which one of the following best describes the purpose of a scien-
tific theory?

A. It provides the final answer to a2 scientific question.

B. It gives directions for making use of scientific discoveries.

C. It relates facts and explains different natural events,

D. It suggests good mrthods for carrying out scientific experiments.

E. It implies the que:tions that lead to further important exp ri-
ments.

9. In the 17th century, Newton formul.ted his laws of motion and the
theory of universal gravitation, which were eventually accepted
by all physicists. In the 20th century, Einstein proposed the
much broader theory of relativity, which physieists have now
generally accepted. Physicists today consider Newton's ldeas as

A. wmistaken because of Newton's limited experience.

B. concepts that can be contained within Einstein' theory.

C. applicable only to phvsical events in the solar systenm.

D. superior to Einstein's becau:e they can be used to solve
many physical problems.

E. historically interesting but no longer of much value.
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An astronomer in Austrulia reports that he has seen evidence of
Plant grovth cn th. planet Venus, Scientists will accept +ii-
report as import nt evidence if

A+ other independent observatinns confirm the rep. w=t,

B. the apecies of plants have been identifried.

C. the Australian government certifien the observation as ~orrecet.

D. other astronomers agree that there is oxygen on Venus.

E. the astronomer in Australian is n biologist ns well an un
astronomer,

Which of the fcllowing i the principal aim of scientific
investigation®

A. To verify what lLus uwlresdy been discovered sbout the physical
universe.

B. To desoribe and explain natursl phenomena in terms of
principles and the theories.

C. To discover, collect and classify as many facts as possible
about inanimete and animate nature.

D. To provide the people of the world with the means for leading
happier lives.

E. To make the world more technologically advanced and so do
without hird physical labcur.

If we ask an astronomer to explain why some stars vary in their
apparent brightness, he will mo t likely give his explanation in
terms of

A. the logical necessity for some stars at least to varwv in
brightness.

B. accepted scientific lsws and principles.

C. precise mathematical formulse and equations.

D. wverified agtronomisal "nta,

E. the theory of the expanding universe.

John Smith is a very imaginative young person. If he does not
become a scientist, wh.t is the most likrly explenation?

A. He might not want to give up his freedom of thought.
B. Imaginative people usuilly become artists or writers.
C. He might like some other field of work better than seience.
D. Soience is too factual and gives no scope from the imagination.
E. A scientist has to be objective which is impossible if one
is imaginative,

29
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"ol o, o o Lviats of aeveral 2 ountrics oare workiug o ecperimonty
ty deterain: whethe» or not ear of Ninstein's theories correctly

svedizts the offect o gravity on light. This work best illur-
t*ites the fact that

e an dimpo t out fun-ti n of 4 theery in to stimulute ros u-c
7, {4 is important tc have on a2ccurate value for the velozsity
o li.--ht.

C. space travel has uncove-nd new facts thut need explanation,

N, d4 ¢t ko lone tine bvefo'e a theory is frund to b gerernll
‘(‘?‘”‘.‘b‘ e

‘e 8ome promla till alwayvs doudbt th- value of any thoor..

The wo-d medel i:uus o apecial meaning in science and models play
an importint part in scientific thinking. An example of n
scientific mdel i "th~ nton is like a miniature solar =ystem
composed of electr-ns in ordi's round a8 nucleus containing prn-
tons and neutrons”. Which of the following statements abdbout
scientific mcdels is NOT corxrnret?

A. Models are mental imares and may not represent reality.

B. Models contain as few ass:mptiona as possihle.

C. Models repr~sent what scientists could see with very power-
ful instruments.

D. Models are only t-ntative and may be modified or discarded.

E. Models are useful because they express the unknown in terms
of the known.



